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An improved controlled-release arthropod repellent formulation for 
topical application to a person's exposed skin areas that provides 
extended protection against biting arthropods,  which is safe and 
agreeable to use,  which is more compatible with other current and 
projected military materials and systems than the Army's current 75% 
N,N-diethyl-m-toluamide  (DEET)  in alcohol formulation and which 
complies with the registration requirements of the Environmental 
Protection Agency (EPA)  has been developed.  The Phase I formulation 
containing 30% DEET and an acrylate polymer served as the starting 
point for the refinement and development in Phase II.  The final Phase 
II submission contained 35% DEET and the acrylate polymer.  This 
formulation provided 95% repellency against Aedes aegypti mosquitoes 
for 14-15 hours,   10-11 hours and 14-15 hours when evaluated in the 
constant high humidity,  the variable high humidity and the basic hot 
climatic conditions using a modified standard mosquito repellency 
test method  (ASTM:E951-83) .jln field evaluations in Louisiana against 
Aedes sollicitans and AnopholBTquadrimaculatus mosquitoes,   the 
formulation provided complete protection times of 10.7 _+ 2.6 hours 
and  12.3 + 1.8 hours,  respectively.  The climatic conditions for both 
tests were the variable high hunMJty condition.  The test method 
employed was a modified ASTM:E9^V83 in which the products were 
applied according to label directions.  In addition the formulation 
was shown to be acceptable to 88% of men and women of military age 
and was shown to be less toxic to animals and humans than the 75% 
DEET formulation.  The formulation is packaged in individual 2 ounce, 
olive drab, high density polyethylene tubes with a noiseless spouted 
cap.  The tubes are labeled per the EPA Registration Standard and 
Guidance Package.  An EPA Registration Data Package for the EPA has 
been prepared as well as a User-Training Package. 

1.0    INTRODUCTION 

Personal Care Products  (PCP)/3M received a Phase II contract from the 
Department of the Army to refine and correct any product deficiencies 
revealed during Government testing of PCP's Phase I  formulation . 
During Phase I  "...a controlled-release arthropod repellent 
formulation for topical application to a soldier's exposed skin areas 
which will provide extended protection against biting arthropods,  be 
safe and agreeable to use, be compatible with other current and 
projected military materials and systems and comply with registration 
requirements of the Environmental Protection Agency"    was developed. 
This formulation was an oil-in-water emulsion which contained 30.00 
percent N,N-diethyl-m-toluamide (DEET)  and 5.00 percent of a 3M 
proprietary acrylate polymer. 

1 - Modification Number P60006,   Contract Number DAMD17-85-C-5017, 
p.2,   1986. 

2 - Contract Number DAMD17-85-C-5017,  p.4,   1984. 
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Citations of commercial organizations and tradenames in this report do 
not constitute an official Department of the Army endorsement or 
approval of the products or services of these organizations. 

In conducting the research described in the report, the investigators 
adhered to the "Guide for the Care and Use of Laboratory Animals", 
prepared by the Committee on Care and Use of Laboratory Animals of The 
Institute of Laboratory Animal Resources,  National Research Council 
(DHEW Publication No.   [NIH]  78-23,  Revised 1978). 

For the protection of human subjects,  the investigators have adhered 
to policies of applicable Federal Law 45CRF46. 

The findings in this report are not to be construed as an official 
Department of the Army position unless so designated by other 
authorized documents. 

This data shall not be disclosed outside the government and shall not 
be duplicated,  used, or disclosed in whole or in part for any purpose 
other than that provided in the contract.  This restriction does not 
limit the government's right to use information contained in the data 
if it is obtained from another source without restriction. 

atftfl^iM^^ 



fiwuwuiwwuim 1^ U ■■*■■ t 

m 
TABLE OF CONTENTS 

0 

# 

0.0    ABSTRACT 

1.0    INTRODUCTION 

2.0    DISCUSSION 

2.1    Phase II Final Formulation 

L- 

2.1.1 
2.1.2 
2.1.3 

2.1.4 
2.1.5 

2.1.6 
2.1.7 
2.1.8 
2.1.9 
2.1.10 
2.1.11 
2.1.12 
2.1.13 

Composition 
Toxicology Testing 
Mosquito Repellency Tests 

2.1.3.1 Final Laboratory Repellency Test in 
Three Basic Climatic Conditions 

2.1.3.2 Field Mosquito Repellency Tests 

2.1.3.2.1 Aedes Species 
2.1.3.2.2 Anopholes Species 
2.1.3.2.3 Estimated 95% Repellency Values 

Troop Acceptance Study 
Compatibility Tests 

2.1.5.1 Fabric Materials 
2.1.5.2 Solid Plastic Materials 
2.1.5.3 Compatibility of Repellents with Plastic 

Materials 
2.1.5.4 Repellent Compatibility with Rubber 

Materials and Leather 
2.1.5.5 Repellent Compatibility with Camouflage 

Paint 

Odor Comparison Study 
Package Design 
Registration Data Package 
Label 
In-Vitro Penetration/Evaporation Test 
User Training Package Development 
Shelf Life Studies 
Deliverables d>,\) 

2.2    Formulation Refinement and Development 

2.2.1 Formulation Containing 40% DEET 
2.2.2 First 35% DEET Formulation Design Experiment 
2.2.3 Second 35% DEET Formulation Design Experiment 

2.2.3.1 Aesthetic and DEET Substantivity Studies 
2.2.3.2 Comparison to Phase I  Submission 
2.2.3.3 Mosquito Repellency Test 

or 
9J 

-•d □ 

/ 
2.2.4 
2.2.5 
2.2.6 

Third 35% DEET Formulation Design Experiment 
Fourth 35% DEET Formulation Design Experiment 
Final Seven 35% DEET Formulations 

•iity Codes 

I and/or 
•ptcial 

6-3 

fiittfa2a»^^ia>Xv:v    ; to^Sflvrafrfrlvra^^^^^^ 



ii HWUHMIIW 'wipnmiinwim nw mm* i mm »i nan iim » ■ wn n mn mi niiu im i »■ M ■ n iim ■ ■  

#& 

2.2.6.1 Aesthetic Evaluation 
2.2.6.2 Mosquito Repellency Test 
2.2.6.3 Final Phase II Arthropod Repellent 

Selection 

2.2.7      Final Formulation Aesthetic Improvement 

2.3 Toxicology Testing 

2.4 Package Design 

2.5 Label 

2.6 Shelf Life Studies 

2.6.1 Phase I  Submission 
2.6.2 Phase II  Submission 

3.0    SUMMARY 

4.0    CONCLUSION 

5.0    LIST OF APPENDICES 

5.1    Appendix A - Figures 

5.1.1 Figure I  - 40% DEET Formula 
5.1.2 Figure II - 35% DEET Oil-in-Water Formulation - 

Design I 
5.1.3 Figure III  - Mosquito Repellent Aesthetic Evaluation 
5.1.4 Figure IV - 35% DEET Design I  Response Factors 
5.1.5 Figure V - Preferred Formulation From 35% DEET 

Design I 
5.1.6 Figure VI - 35% DEET Oil-in-Water Formulation - 

Design II 
5.1.7 Figure VII - 35% Design II  Dependent Variables 
5.1.8 Figure VIII - Preferred Formulation From 35% DEET 

Design II 
5.1.9 Figure IX - 35% DEET Oil-in-Water Formulation - 

Design III 
5.1.10 Figure X - 35% DEET Oil-in-Water Formulation - 

Design IV 
5.1.11 Figure XI  - Mosquito Repellent Formulations 
5.1.12 Figure XII - Percent Mosquito Repellency Versus Time 
5.1.13 Figure XIII  - Phase II  Second Repellency Test 

Formulations 
5.1.14 Figure XIV - Phase II  Second Mosquito Repellency Test 

Data 
5.1.15 Figure XV - Final Seven Formulations Aesthetic 

Evaluation 

ra*aiaMto££<^^^ 



# 5.1.16 Figure XVI  - Phase I Aging Data 
5.1.17 Figure XVII  - Formulations For Third Mosquito 

Repellency Test 
*   5.1.18    Figure XVIII - Third Phase II Mosquito Repellency 

Test 
5.1.19 Figure XIX - Final Mosquito Repellency Tests 
5.1.20 Labels 

5.1.20.1 Figure XXa - Prototype Label  (Front) 
5.1.20.2 Figure XXb - Prototype Label  (Back) 

5.1.21 Figure XXI  - Improved Back Label 
5.1.22 Figure XXII - Field Repellency Test Against Aedes 

sollicitans Mosquitoes 
5.1.23 Figure XXIII - Field Mosquito Repellency Test 
5.1.24 Figure XXIV - Laboratory Mosquito Repellency Test 
5.1.25 Figure XXV - Percent Repellency For Hypothetical 

Mosquito Repellency Data 
5.1.26 Figure XXVI - Field Repellency Test Against Anopholes 

quadramaculatus Mosquitoes 

5.1.27.1 Figure XXVIla - Front Label 
5.1.27.2 Figure XXVIIb - Back Label 

5.1.28    Figure XXVIII - In-Vitro Evaporation of 3M 
£*- Formulation - Study 213-26-31 
%? 5.1.29    Figure XXIX - In-Vitro Penetration and Evaporation 

of the 3M Formulation 
5.1.30 Figure XXX - Package Aging Data 
5.1.31 Figure XXXI  - In-Vitro Evaporation Study 213-33 
5.1.32 Figure XXXII - In-'/Itro Penetration and Evaporation 

of the 3M Formulation 

5.2 Appendix B  - Mosquito Repellency Test 

5.2.1 Final Laboratory Mosquito Repellency Test 
5.2.2 Field Mosquito Repellency Tests 

5.3 Appendix C - Troop Acceptance Studies/Odor Comparison 
Study 

5.4 Appendix D - Toxicology Testing 

5.4.1 Toxicology Summary 
5.4.2 Acute Oral 
5.4.3 Acute Dermal 
5.4.4 Primary Skin Irritation 
5.4.5 Eye Irritation 
5.4.6 Repeated Insult Human Patch Test 

m 

to^.rt^vsfo^^ 



mRMKMHM%UllliniI*v*v*vil\n\rviimvmw\*nxrixnim*j\iiHXnmniuimm 

# 

«• 

® 

5.5 Appendix E - Compatibility Testing 

5.5.1 Table I - Compatibility Test - Fabrics 
5.5.2 Table II  - Repellent Compatibility with Painted 

Surfaces - 24-Hours 
5.5.3 Repellent Compatibility with Plastic Materials - 

24 Hours 
5.5.4 Repellent Compatibility with Rubber Materials and 

Leather - 24 Hours 
5.5.5 Repellent Compatibility with Chemical Protective Suit 

5.6 Appendix F - Package Design 

5.7 Appendix G - Label Copy 

5.8 Appendix H - User Training Package Development 

6.0    ANNEX 

h&g^<a<&ar^^a^ 



jwwiwiiwKra^»3mrraMi*TM^*tHiwintwwwin»tfwwwwwu^ 

m 

€• 

This formulation provided protection times with 95 percent mosquito 
repellency for  16 hours,   12 hours and  16 hours when evaluated under 
the basic hot,  the variable high humidity and the constant high 
humidity Basic Climatic Conditions using a modified ASTM.-E951-83 
mosquito repellency test method.  The formulation was shown to be 
acceptable to 95 percent of men and women of military age and was 
less toxic than the Army's current arthropod repellent  (75% DEET in 
alcohol).  Also it was shown to be less damaging to current and 
projected military materials and systems than the current Army issue 
repellent. 

At the end of Phase I,  the Department of the Army evaluated all of 
the repellent submissions from the six contract companies,  with 
respect to mosquito repellency and cosmetic acceptability.  In a 
letter dated January 8,   1986,  to the author.  Colonel John F.  Reinert, 
Product Manager for Arthropod Repellents,  stated that the "3M 
formulation needs improvement in its cosmetic properties".  The data 
provided also indicated that the repellency attributes should be 
improved. 

Increased mosquito repellency for the formulation could be obtained 
by increasing the percent DEET,  by increasing the amount of acrylate 
polymer,  or by increasing the molecular weight of the polymer.  Since 
the last two would have a negative impact on formulation aesthetics, 
the former was chosen as the approach to take.  The cosmetic 
acceptability of the formulation had already been improved by PCP 
during the interim between Phase I  and Phase II contracts.  Additional 
improvements could still be achieved by optimizing the levels of the 
various ingredients in the formulation with the use of statistical 
design experiments. 

2.0    DISCUSSION 

Personal Care Products' final Phase I  arthropod repellent formulation 
served as the starting point for the Phase II  refinement and 
development program.   Herein statistical design experiments were used 
for the optimization process.   The raw materials used in the 
formulation were the independent variables.  The dependent variables 
were one or more of the following:  formulation resistance,   viscosity, 
aesthetic properties,   six(6)-hour DEET substantivity and mosquito 
repellency.   Using this approach,  the effect that each raw material 
had on each dependent variable was determined and then adjustments 
were made in the formula.   This process was repeated a number of times 
until the best formulation was obtained.  Once identified,   the 
following evaluation studies were run on this formulation:   final 
laboratory mosquito repellency tests in the three basic climatic 
conditions,   field mosquito repellency tests against Aedes and 
Anophotes species of mosquitoes,  troop acceptance study,   toxicology 
tests,  compatibility tests and odor comparison tests. 

-2- 
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The discussion which follows will present the final Phase II 
arthropod repellent formulation first.  This will be followed by the 
various evaluation studies dealing specifically with this formulation 
and the other requirements defined in the contract.  The second and 
subsequent sections will present the general work flow plan used to 
develop the final formulation.  This will include the studies used to 
select the final formulation. 

2.1    Phase II  Final Formulation 

Personal  Care Products' final Phase II  arthropod repellent 
formulation  is a thick,   white lotion which contains 35% 
N,N-diethyl-m-toluamide as the sole repellent.  The formulation 
is packaged in a 2-ounce, olive drab,  high density,  polyethylene 
tube with a push-up spout cap.  This will deliver 20-22 
applications to an area the size of an average forearm. 

2.1.1    Composition 

The specific composition of the final formulation as well 
as the function of each ingredient is as follows: 

tf 

FINAL  REPELLENT  FORMULATION   (35% DEET) 

INGREDIENTS   (CTFA  NAMES) 

Fumed Silica 
Polyethylene Glycol 
Clycereth-7 
Magnesium Aluminum Silicate 
Hydroxyethyl Cellulose 
PEC-82 Clyceryl Monr lallowate 
Clyceryl Monostearate 
3M Polymer  (85:7.5:7.5 Mole Ratio 

Iso-Octyl Acrylate:Stearyl 
Methacrylate:Acrylic Acid) 

DEET 
Propylene Glycol Dicaprylate/ 

Dicaprate 
PPG-15 Stearyl Ether 
Cetyl-Stearyl Alcohol 
Cetyl Palmitate 
PEG-200 Glyceryl Monotallowate 
Diazolidinyl: Urea: Methyl  Paraben: 

Propyl Paraben:   Propylene Glycol 
Deionized Water 

Thickener 2.75 
Humectant .98 
Humectant 2.26 
Thickener .70 
Thickener .50 
Emulsifier 1.03 
Emulsifier U.06 

Polymer 5.83 
Repellent 35.00 

Emollient Oil 3.22 
Emollient Oil .43 
Thickener/Stabil izer       .86 
Waxy Emollient .65 
Emulsifier .65 

Preservative .21 
q. s.   to  100 

-3- 
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2.1.2    Toxicology Testing 

The toxicology testing of PCP/3M's final formulation 
(T-3896)  arid 75% DEET/alcohol formulation  (T-3755)  have 
been summarized by Dr.  F.  D.  Griffith,  Manager, 
Toxicology Services,  Medical  Department/3M.   One will see 
below that the PCP/3M formulation is less toxic than the 
75% DEET/alcohol formulation.   One can also see that the 
PCP/3M formulation meets all the criteria set forth by 
the Er.^ironmental Protection Agency.  The complete summary 
of testing procedures and the data are in Appendix D. 

Results -  "Eye Irritation - T-3755 - Mild to moderate 
irritation  in both the washed and unwashed eyes.  Pain 
response in one of six animals in the unwashed group but 
none in the washed group.   Conjunctival blanching and 
corneal epithelial peeling in all unwashed and one washed 
animal.  Petite hemorrhage in some animals in the washed 
eyes.   One unwashed eye has neo-vascularization at 7 days. 
Signs persisted at 7 days but not at  14 days.   Washing 
alleviated but did not prevent serious damage. 

T-3896 - Mild to moderate irritation in both washed and 
unwashed eyes. No pain response. Conjunctival blanching 
in all eyes. Corneal epithelial peeling in unwashed eyes 
and in two of three washed eyes. Five of six unwashed 
eyes had all zero scores at 7 days and one had all zero 
scores at 14 days. Two of three washed eyes had all zero 
scores at 7 days but one had approximately 15% corneal 
epithelial peeling at 21  days. 

In a repeat of the wash procedure,  two eyes were all zero 
scores at 7 days and one was all  zero scores at  14 days. 

Primary Dermal  Irritation - T-3755 - No irritation 
reported.   T-3896 - Minimal erythema in three animals at 
24 hours and two animals at 48 hours.  Minimal edema in 
one animal at 24 and 48 hours. 

Acute Oral  Toxicity - T-3755 - Three males and all 
females died within one day following dosing.  The rat 
acute oral LD50  is "less" than 5 g/kg body weight.   T-3896 
- Red stained face on study Days  1  and 2.   No other signs. 
The rat oral LD50 is  "greater" than 5 g/kg body weight. 

Acute Dermal  Toxicity - T-3755 - All appeared clinically 
normal.   Irritation consisted of slight to severe erythema 
and edema,   slight to marked atonia,   desquamation, 
conaceousness and fissuring.   The rabbit acute dermal  LD50 
is greater than 2 g/kg body weight.   T-3896 - One female 
had signs of diarrhea on Days 4,   5 and 7.   There was 
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slight to severe erythema,  slight to moderate edema, 
desquamation,  fissuring and some subcutaneous 
herr„-.rhaging.   The acute dermal LD50 in rabbits is greater 
than 2  g/kg body weight. 

Repeated Insult Human Patch Test - T-3755 and T-3896 - 
Mild,  transient irritation with no indication of 
sensitization." 

2.1.3    Mosquito Repellency Tests 

The Phase II contract requires that the final Phase II 
submission be tested for laboratory and field mosquito 
repellency using the application directions on the 
product label. 

2.1.3.1    The laboratory mosquito repellency testing was 
conducted at Hazleton Laboratories America in 
Madison,  Wisconsin,  using a modified ASTM:E951- 
83 procedure.  Specifically,  fifteen fresh,  5-15 
day old,  female Aedes aegypti mosquitoes, 
acclimated to the room conditions for at least 
an hour prior to exposure were used to assess 
the mosquito repellency attributes of PCP's 
final formulation and the Army's current 75% 
DEET in alcohol formulation. 

The application rate for the 3M formulation was 
2 mg of lotion per square centimeter as 
suggested by the Army's RFP  (DAMD17-84-R-0056, 
page 8).  For the Army's 75% DEET/alcohol 
repellent,  the directions on the container which 
read "shake about  12 drops into one hand,  rub 
hands together and apply thoroughly in a thin 
layer to all areas of exposed skin..." were 
interpreted as 6 drops per arm,  and this amount 
was applied.  The exact weight applied in each 
situation was recorded.  The treated sites were 
exposed to fresh mosquitoes every two hours 
starting at time zero (time of application)  and 
continued through  16 hours or until the percent 
repellency of a particular formulation fell 
below 95% for two consecutive exposure times. 
The formulations were evaluated in three basic 
climatic conditions:  A) constant high humidity, 

I 75°F,   100-95-100% relative humidity  (R.H.);   B) 
variable high humidity,  78-95-78°F,   100-74-100% 
R.H.;   and,   C)  basic hot, 86-110-86°F,  I»I»-1U-14% 
R.H. 

A summary of the data is shown in Figure XIX. 

m 
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The 95% repellency break points for the PCP 
formulation and the 75% DEET/alcohol formulation 
occurred at  11-15 hours versus 10-11 hours, 
respectively,  in the constant high humidity 
climatic condition,  at  10-11 hours versus 2-3 
hours in the variable high humidity condition, 
and at  14-15 hours versus  10-11 hours in the 
basic hot condition.  The PCP formulation always 
lasted longer than the 75% DEET/alcohol 
formulation. 

The percent repellency for the PCP formulation 
at 12 hours in the variable high humidity 
climate was 93%,  which is below the 95% 
requirement.  At 14 hours it was still 90%.   In 
two previous tests conducted in the same 
climatic condition,  repellency values of 99% 
(see Figure XIV) and 98% (see Figure XVIII)  at 
"16" hours were obtained for this same 
formulation.   In addition the Phase II 
formulation has been shown to be superior to 
PCP's Phase I submission  (see Figure XII). 

2.1.3.2    Field Mosquito Repellency Testing 

A modified ASTM:E939-83 protocol submitted by 
Hazleton Laboratories America was sent to Col. 
Reinert on June 6,   1986,  for his comments and 
suggestions and to determine if we would have to 
make any revisions in the testing procedure. 
Basically,  a pair-comparison test was proposed 
to be run between the 3M candidate formulation 
and 75% DEET in alcohol.  The products would be 
applied following the "use directions" on the 
label. Mosquito avidity would be run during the 
course of the test to determine biting pressure. 
We were required to evaluate the repellent 
formulation against two species of mosquitoes - 
Aedes and Anopholes,  which meant two separate 
tests. 

The field test was conducted in the Jefferson 
Davis Parish Mosquito Abatement District No.   1, 
near Jennings,  Louisiana, from July  16 through 
22,   1986.  The conditions at the times of the 
test were the variable high humidity basic 
climatic condition.  Temperatures during the day 
reached 95-100°F with relative humidities in the 
70%s.  During morning and evenings,  temperatures 
of 80° and humidities of 90-100% were prevalent. 
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2.1.3.2.1    Field Study Using Aedes Mosquitoes 

The first test was run against Aedes 
sollicitans mosquitoes in a swampy 
pasture.  The formulations were 
applied in a random order to the arms 
and to the legs.  The sites were 
exposed for 10 minutes each hour 
starting at time 0. An untreated site 
was also run each hour to determine 
mosquito biting pressure.  Failure of 
a site via the ASTM:E939- 
83 was defined as two bites in a 10 
minute test period,  or one bite 30 
minutes apart by the same species. 
Via this procedure, the 75% DEET in 
alcohol had a complete protection 
time of 5.5 +_ 1.8 hours.  The 3M 
candidate formulation had a complete 
protection time of 10.7 _+ 2.6 hours. 
These protection times are 
statistically different at the 99.5% 
confidence interval via the students' 
t test for two sample averages with 
unknown.  The data for the six 
replications are shown in Figure 
XXII.  Figure XXIII  is a graphic 
representation.  The results seen in 
this field study are very similar to 
the variable high humidity results in 
the Laboratory Mosquito Repellency 
test  (see Figure XXIV). 

2.1.3.2.2    Field Study Using Anopholes 
Mosquitoes 

The second field study was against 
the Anopholes mosquito species.  The 
test area was next to a soon-to-be 
drained rice field,  a wooded area, 
and a pasture.  The testing protocol 
was as before.  Again, the products 
were applied per the use directions 
on the packages.  The Anopholes 
species of mosquito had a peak 
activity time,  determined the day 
before around 8:00 P.M.   Therefore, 
the respective repellents were 
applied  10  (3M)  and 6  (75% DEET) 
hours prior to this peak time.  The 
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conditions through the day were the 
variable high humidity.  Exposure 
times were started around 17:00 hours 
and continued until everyone failed. 
An untreated control was run each 
hour to determine biting pressure. 
However,  very few bites were received 
by the untreated site because of the 
way the control was run.  The subject 
would walk to the site,  sit down,  and 
immediately expose their untreated 
arms and legs,  and of course,  weren't 
bitten.  The Anopholes mosquitoes are 
very wary and non-aggressive.  The 
test participants had to remain in a 
test area for a short length of time 
before they would be bitten.  They 
seemed to get most of their bites 5 
to 10 minutes after they've been 
there as opposed to the first 5 
minutes. 

The complete protection times 
determined against Anopholes 
quadrimaculatus mosquitoes for the 
75% DEET/alcohol formulation and the 
3M candidate formulation were 7.7 +_ 
1.8 hours and 12.4 _+  1.9 hours 
respectively  (see Figure XXVI).  These 
were statistically different at the 
99.5 percent confidence interval via 
the students' t test for two sample 
averages with <r unknown. 

2.1.3.2.3    Estimated 95% Repellency Values 

The contract states that the 
"contractor" shall use ASTM standard 
E939-83..."   (with appropriate 
modifications) to comply with the 
greater than 95% protection level 
requirement"...,  for our final Phase 
II  submission. 

The protocol which PCP/3M used for 
its field tests inadvertently did not 
include determining 95% repellency 
times.   Instead,   the complete 
protection times of the formulations 

n were determined using direct 
\ comparison testing methods.   The 

e. 
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biting pressure which is required to 
determine 95% repellency times was 
obtained for the Aedes sollicitans 
but not for the Anopholes mosquito 
species for the reasons mentioned 
earlier. While the actual avidity on 
an untreated site was not determined 
for the later,  the Anopholes 
mosquitoes were biting as evidenced 
by the "confirmed species" bites 
received on the treated sites 
throughout the test.  The complete 
protection times which were 
determined for this mosquito species 
are very realistic and representative 
for the climatic conditions and 
biting pressures at the time the test 
was conducted.  These protection times 
do represent the relative 
effectiveness of the two repellent 
formulations at that particular site, 
conditions,  etc. 

A person should be able to compare 
the complete protection time data for 
the Aedes mosquito species to another 
set of data which was run to 
determine 95% repellency.  The 
complete protection times  (for the 
second data set)  could be calculated 
using the two bite failure criteria 
and compared to the first taking into 
account the biting pressure for each 
test.  Since the control was run 
improperly for the Anopholes 
mosquitoes,  a similar comparison 
would be more difficult,  if not 
impossible,  to do. 

In an attempt to see if any 
meaningful 95% repellency values 
could be salvaged from the data,  3M 
biostatisticians were contacted. 
After reviewing the data shown in 
Figures XXII  and XXVI,   they stated 
that:   1)  there were too many missing 
data points;  2)  the missing data 
points were not missing in a random 
fashion;  3)  the missing data points 
were not random or independent from 
each other,  and;  1)  therefore 
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estimated values for these missing 
data points could not be obtained. 
This means that 95% repellency values 
could not be obtained either.  On the 
other hand,  the statistician could 
find nothing wrong with representing 
the missing data with hypothetical 
data,  as long as the assumptions and 
methods of generation were stated up 
front.  For the Aedes mosquito species 
a hypothetical 95% repellency value 
could be determined since the avidity 
had been run during the field study. 

In the field study a test site was 
closed to further mosquito exposure 
after it had failed via the two or 
more bite criteria.   If one assumed 
that the site would have received 
twice as many bites at the next 
exposure,  if the site had not been 
closed and then twice as many the 
next,  etc., one could generate 
hyupothetical bites for the missing 
data points and calculate a 
hypothetical percent repellency. 
Similarly, one could have assumed 
that the site would have received 3 
times as many bites each time the 
site had been exposed,  and so on. 
This hypothetical data appears in 
Figure XXV. 

For twice as many bites for each 
succeeding exposure time,  the 75% 
DEET/alcohol formulation would have 
had 96.0% repellency at 5 hours, 
96.2% at 6 hours and 84.3% at 7 
hours.   The 3M formulation would have 
had 99.9% at 9 hours,  98.9% at  10 
hours,  97.1% at 11  hours and 86.5% at 
12 hours.  For the threefold increase 
each time,  the 75% DEET formulation 
would have had 96.0% repellency at 5 
hours and 94.3% at 6 hours.  The 3M 
formulation would have had 98.4% at 
10 hours and 93.8% at  11 hours. 

Another approach to generate the 
missing data points would be to use 
the regression equation which would 
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define the loss of repellency for the 
two formulations in the "laboratory 
testing" against "Aedes aegypti 
mosquitoes" in the same climatic 
condition.  Using the percent 
repellency determined thusly,  and the 
mosquito biting pressure, one could 
calculate a hypothetical number of 
bites for each subsequent missing 
data point.  The regression equation 
determined from the 95% repellency 
data of the Final Laboratory Mosquito 
Repellency Test for the appropriate 
climatic conditions for the Phase II 
submission is y=102 - 3.35x where y = 
percent repellency and x = time in 
hours past the point of 100% 
repellency.  For the 75% DEET/alcohol 
formulation,  the regression equation 
is y = 96 - 9.0 x.  The data 
determined in this manner are shown 
in Figure XXXIII and are marked with 
*.  One can see that the Phase II 
submission has 97.4% repellency at 11 
hours,  93.7% at  12 hours,  93.0% at  13 
hours and 81.3% at  14 hours.  The 75% 
OEET formulation has 96.0% repellency 
at 5 hours,  91.5% at 6 hours and 
84.3% at 7 hours.  The results of this 
data are very similar to the 
hypothetical situations proposed 
above. 

In summary,  against Aedes sollicitans 
mosquitoes,  the Phase II  submission 
had a complete protection time of 
10.7 _+ 2.6 hours and a hypothetical 
96.1% repellency at  11  hours  (average 
of the three hypothetical bases).  The 
75% DEET/alcohol formulation had a 
complete protection time of 5.5 _+  1.8 
hours and a hypothetical 96% 
repellency at 5 hours.  For the 
Anopholes quadrimaculatus mosquitoes, 
only a complete protection time could 
be calculated.  These were 12.4 + 1.9 
hours and 7.7 _+  1.8 hours for the two 
repellents,   respectively. 

2.1.4    Troop Acceptance Studies 

-11- 
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The consumer acceptance study was conducted by 3M 
Corporate Marketing Research in Dallas,  Texas,  during the 
first part of July.  The testing was conducted outside 
with 200 respondents  (10% female and 30% non-caucasian) 
in 82-100°F temperatures with humidities ranging from 
9-78%. 

"To test absolute acceptability,  respondents were asked 
whether or not they would be likely to use each 
formulation if they were involved in an outdoor activity, 
given that no other insect repellent was available. 
Immediately after application,  94.5% of respondents (189) 
stated that they would be at least somewhat likely to use 
the 3M formulation.  After being outdoors for 10 minutes, 
88% (176) stated that they would be at least somewhat 
likely to use the 3M formulation.  Immediately after 
application, 96.5% (193) stated that they would be at 
least somewhat likely to use the military standard 
formulation  (75% DEET/alcohol).  After being outdoors for 
10 minutes,  91% (182)  stated that they would be at least 
somewhat likely to use the military standard formulation. 
These results are projectable to the general population 
of military age personnel of similar demographics with an 
accuracy of _+ 6% at the 90% confidence level. 

In comparative testing,  which was conducted after being 
outdoors,  the respondents were asked which of the two 
repellents they would prefer to use if they were involved 
in an outdoor activity.  Of these,  46.5% (93) preferred 
the 3M formulation and 53% (106) preferred the military 
standard product.  A 12% difference would be statistically 
significant at the 90% confidence level  (14% at 95% 
confidence),  therefore no difference in preference 
between the products can be confirmed. 

The 3M formulation far exceeds the 75% user acceptability 
requirement of the Army contract.  There is no 
statistically significant difference between the 
acceptability of the 3M insect repellent formulation and 
that of the military standard insect repellent."  (Peter 
A.  Schamel,  Corporate Marketing Research/3M to Craig A. 
Sterling,  Personal Care Products/3M;  August 1,   1986 - 
Rough Draft - Arthropod Repellent Project,  User 
Acceptability Testing,  Phase II   Results,   CMR Project 
#1570). 

2.1.5    Compatibility Testing 

The Phase II  submission was compared to the 75% 
DEET/alcohol formulation to see what effect each had on 
various materials typically found in an Army environment. 

12- 
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® 2.1.5.!    Compatibility of RepeNents With Fabric 
Materials 

Tensile strength and percent elongations were 
determined on natural and/or synthetic fabrics. 
The fabrics were cut into 1 x 6 cm strips.  The 
center square centimeter area was treated with 
the iwo repellents at two application rates - 5 
g/m    and total saturation  (immersion) 
respectively.  The strips were aged at room 
temperature or 71°C  (160°F)  and then evaluated 
at  1,  6 and 24 hours.  An Instron was used to 
take the measurements at a crosshead speed of 10 
inches/minute,  a chart speed of 10 inches/minute 
and a gauge length of 1  inch. 

As in Phase I,  the vinyl material was 
disintegrated by the 75% DEET/alcohol 
formulation and to a slightly lesser degree by 
the Phase II  submission.  The data shown in Table 
I for this material is probably due to the 
fabric backing.  The tensile strengths and 
percent elongations for the rest of the fabrics 
are also shown in the Table. 

As a person can see the percent elongation data 
indicates that fabric materials treated with the 
Phase II submission did not appear to be 
affected as much as those treated with the 75% 
DEET/alcohol formulation.  The Kevlar fabric 
broke outside of the treated area in all of the 
tests which were conducted for both 
formulations. 

2.1.5.2    Compatibility of Repellents with Plastic and 
Painted Materials 

Various types of paint were tested with the 
Phase II submission and 75% DEET/alcohol to 
compare the pitting tendency of the formulations 
(ASTM 6-46).  The samples were applied at two 
application rates - 5 g/m    and total saturation 
(immersion)  and aged at two temperatures - room 
temperature and 71°C  (160°F) for 24 hours.  Both 
formulations caused deterioration of the painted 
surfaces,  especially when saturated.  At the 
lower application levels,   the Phase II 
submission was less harsh on the surfaces than 
the 75% DEET formulation  (see Table II). 
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2.1.5.3    Compatibility of Repellents with Plastic 
Materials 

The Shore Hardness was determined on a number of 
plastic substrates before and after treatment 
with the two repellent formulations  (see Table 
III).  The formulations were applied at two 
levels and aged at two temperatures.  Overall it 
appears that the Phase II  submission affects the 
plastics slightly less than the 75% DEET/alcohol 
formulation. 

2.1.5.1    Repellent Compatibility with Rubber Materials 
and Leather 

The rubbers shown in Table IV were treated with 
the two formulations at two levels of 
application and aged at room temperature and 
71°C for 24 hours.  At the lower application 
level,  there appeared to be very little affect. 
At the higher level,  the Phase II submission 
caused the natural and neoprene rubber to 
soften.  The formulation literally stuck to the 
rubber. 

2.1.5.5    Repellent Compatibility with Camouflage Paint 

The compatibility of the two repellent 
formulations was determined using camouflage 
face paint,  compact-type container in two ways. 
First,  the two repellent formulations - Phase II 
submission and 75% DEET/alcohol were applied at 
the use level as dictated on the label.  Then the 
camouflage face paints were applied and 
observations made.  The second way consisted of 
applying the face paints first,  and then the 
repellents. 

Applying the repellents first and then 
camouflage paints netted the following:   The 
white and green paints covered the treated arms 
very well;   the brown and the green paints 
covered the arm treated with 6 drops of 75% 
DEET/alcohol better than the arm treated with 
our Phase II  submission.  When the camouflage 
paints were applied first,  both  repellents 
smeared the paints severely.   Bottom line is that 
it is better to apply the repellents first,   and 
then the paints. 
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2.1.6 Odor Comparison Study 

The odor comparison study was conducted in Dallas at the 
same time as the troop acceptance study.  At a distance of 
5 feet,   11.5% of the 200 respondents stated they could 
detect the odor of the 3M formulation and 10% stated they 
could detect the odor of the 75% DEE 17alcohol 
formulation.  The odor detectability of both formulations 
was essentially the same. 

2.1.7 Package Design 

The package for PCP/3M's Phase II  arthropod repellent is 
an olive drab,  2 ounce,  high density polyethylene tube 
with a cap with a flip-up spout. 

Color:  Olive Drab 
Material:   High Density Polyethylene 
Size:   1-1/2" x 3-1/2" Tube 
Neck Finish:  22/400 
Orifice:   0.500 
Decorating:  Plain 
Interior Lacquer:   None 
External Coat:  #1004 Barrier Coat 
Cap:  Olive Drab Polytop Dispenser,   Polyethylene 22/400 

2.1.8 Registration Data Package 

An Environmental Protection Agency  (EPA)   Registration 
Data Package was compiled for PCP/3M's insect repellent 
lotion.   It contained the following: 

Application for Pesticide Registration 
Confidential  Statement of Formula 
Formulator's  Exemption  Statement 
Chemistry Information Matrix   (and Data) 
Acute Toxicology Data 
Draft Label 

This was sent  in to the Army as an annex  to the technical 
data package. 

2.1.9 Label 

The final  label  for PCP/3M's  arthropod  repellent 
formulation  which  is in compliance with Sections  III 
through  VII  of  the EPA  Registration  Standard  and  Section 
V of the Guidance Package follows.   Please note that  the 
percent  N,N-diethyl-m-toluamide  is  different  that  that 
which  appears  in PCP/JM's Phase  II  products.   The  labels 
for  the tubes  were prepared before  the EPA  Registration 
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Data Package.  During the completion of the latter it was 
learned that the minimum amount of DEET which could 
appear in the product during manufacturing had to be the 
label amount. 
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Front Label 

YYYY-YY-YYY-YYYY 
INSECT REPELLENT  LOTION (CREAM) 

TYPE (XXX) 
Federal Specification XXXXXXX 
Contents:  2 Fluid Ounces 

Repels biting flies, chiggers,  deer flies, 
mosquitoes,  fleas and stable flies. Also repels 
terrestrial leeches in tropical areas where pest 
occurs. 

Provides 95% or greater protection against 
mosquitoes for 12 or more hours under normal use 
conditions. 

ACTIVE  INGREDIENTS:   N,N-Diethyl-m-toluamide  31.58% 
Other isomers 1.58%     inert ingredients  66.75%. 

FOR EXTERNAL  USE ONLY 
Keep out of reach of children. 

Caution - Avoid contact with eyes and lips.  In case 
of eye contact,  flush with plenty of water.  Do not 
apply to excessively sunburned or damaged skin. 

Contract No.  DAMD17-85-C-5017 
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Back Label 

DIRECTIONS  FOR  USE 
It is a violation of Federal law to use this 
product in a manner inconsistent with its labeling. 
Squeeze into one hand a 2.5 ml strip of repellent, 

equal in length and width to the diagram on 
the side of the tube.  Rub hands together and apply 
thoroughly in a thin layer to both forearms.  Use 
additional lotion for upper arms.  Repeat for other 
exposed areas. To apply to face squeeze lotion into 
palm of hand and spread on  face and neck. Avoid 
Contact With Eyes and Lips. To apply to clothing, 
dispense the lotion into one hand,  rub the hands 
together und brush lightly on socks,  around 
collars,   waist,  sleeve and  trouser cuffs and where 
clothing fits snugly such as over the shoulders, 
elbows,  knees and buttocks.  Repeat as necessary. 
Wipe hands after application. 

May  Damage certain synthetic fabrics,  plastics, 
painted or varnished surfaces.  Avoid smearing on 
plastic eyeglass frames,  goggles,   watch crystals, 
etc.  WILL NOT  DAMAGE nylon,  cotton or wool fabrics. 

Disposal:   Do not reuse empty container.  Wrap 
container and put in  trash. 

Personal Care Products/3M 
3M Center 
St.  Paul,   Minnesota    55144-1000 

EPA  Reg.   No.  XXX 
EPA Est.  No.   XXXXX 
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2.1.10 In-Vitro Penetration/Evaporation Test 

Personnel from PCP visited Letterman Army Institute of 
Research  (LAIR) on February 5,   1986,  to observe the 
operation of the in-vitro test procedure developed by Dr. 
William Reifenrath and co-workers    to measure the 
evaporation and penetration of DEET from pigskin. 
Initially,  PCP chose to monitor the procedure with 
unlabeled DEET using a capillary gas chromatograph. 
Amounts as small as tenths of a microgram of DEET in a 
Ten?x CC extraction solution have been determined.  The 
exact procedure used is as follows: 

One millimeter thick pig skin epidermis which had been 
stored frozen for one month was mounted on Laboratory 
Glass Apparatus evaporation-penetration chambers.  The 3M 
candidate formulation,   .0007 g,  was applied to the first, 
third and fifth chambers using a stirring rod and weight 
differences.  The second, fourth and sixth chambers were 
each treated with a dose of 252.2 ug/.782 cm    of 
N,N-diethyl-m-toluamide.  The penetration and evporation 
jackets were maintained at 37°C.  The flow rate of air at 
23°C and 55% RH through the evaporation cells was 600 
ml/minutes.  Tubes containing Tenax absorbent were mounted 
in the evaporation cells to trap the evaporated DEET from 
the air stream.  The tubes were replaced with fresh ones 
at  1,   2,  4,   6,   8,   10,  21,  23 and 25 hours.  The Tenax 
absorbent in the tubes was extracted with  10 ml of methyl 
ethyl ketone and the amount of DEET determined by 
capillary-gas chromatography.  A profile of the 
evaporation of DEET versus time is shown in Figure XXVIII 
for the two formulations.  Ringers lactate solution with  1 
ml of added gentamicin sulfate was pumped through the 
penetration chamber at 5 ml/hour.  The solutions were 
pooled into a 0-10 hour sample and a 10-25 hour sample. 
These were extracted with ethyl ether,  dried on a roto 
vac,  reconstituted with  10 ml of methyl ethyl ketone 
(MEK),  dried with a small amount of anhydrous magnesium 
sulfate,  filtered and the amount of DEET determined by 
capillary-gas chromatography. At the end of the 
experiment,  the evaporation cell was rinsed with MEK,  the 
pig skin was cored with a cork bore and both the inner 
and outer sections were cut up and extracted with MEK. 
Problems were encountered when the skin pieces were 
digested with dry ice in a small blender;  they weren't 
cut up in very small pieces.  A better job was 
accomplished by physically cutting the skin with a razor 
blade. 

& 3 - Procedures similar to C.S.  Hawkins and W.G.   Reifenrath, 
Fundam.  Appl.  Toxicol.,   4,   S133-144,   (198a). 
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The data is summarized in Figure XXIX and a graph of the 
evaporation data is shown in Figure XXVIII.  The latter 
shows the extension of the evaporation rate of DEET for 
longer lengths of time for the 3M formulation.   It is this 
extension above the 1  ug/cm /hour minimum effective dose 
which is probably responsible for the increased mosquito 
repellency seen for this formulation. 

The evaporation penetration experiment was repeated once 
more using the same conditions as above.  The evaporation 
curves were very similar to those seen previously.  The 
data is summarized in Figure XXXII. The evaporation rate 
curve is shown in Figure XXXI. 

Personal Care Products did not run this test using the 
radiolabeled DEET.  The results obtained using 
non-radiolabeled material seemed to fulfill the 
requirements of the contract without PCP having to work 
with the labelled DEET. 

2.1.11  User Training Package Development 

The appropriate changes have been made in Section III, 
Biting Insects,   Use Insect Repellent 

Field Hygiene and Sanitation,  Section 4.  REPELLENTS 
3.4.3.1 Personal Use or Skin Application 

y. Military Entomology Operation Handbook,  91. 
Individual Protective Measures,  C.   Insect Repellent for 
Personal Application  (DEET) 

to allow the use of PCP's new dispenser and arthropod 
repellent lotion.  The abridged sections follow: 

Section III.  Biting Insects 

USE  INSECT  REPELLENT 

Use on all exposed skin:  face,  ears,  neck,  arms,  and 
hands.  Do not get repellent in eyes or mouth. 

Use where clothing fits tightly,  such as upper back, 
buttocks,  and ankles. 

Apply a thick coat immediately if you get wet or — 

* Every 11-12 hours if you get sweaty,  or 
* Every  14-15 hours if you don't get wet or sweaty. f 

"      TV" 
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Read the label for directions and other precautions 
before using. 

WEAR  UNIFORM PROPERLY 

Wear uniform as your commander directs. 
Wear headgear to protect the top of your head. 

3.4.3.1 Personal Use or Skin Application.  Repellents for 
personal use are applied directly to the skin.  Usually a 
small amount rubbed between the hands and spread evenly 
over the face,  neck,  hands and other exposed skin areas 
offer protection, for several hours,  depending upon the 
pest species concerned.  An additional amount may be 
spread on the clothing at the shoulders and other areas 
where the cloth fits tightly against the body.  Be careful 
to keep the chemicals out of the eyes and mouth.  The 
chemical is lost from the skin by abrasion,  absorption, 
and evaporation. The effectiveness of the material is 
lost more rapidly in hot,  humid climates where profuse 
sweating occurs.  Repellents which are recommended for 
application on the skin may also be applied by hand to 
the outside of the clothing if desired.  However,  several 
special items have been developed for impregnation of 
clothing to either repel or kill mites,  insects, or other 
pests.  The repellent for personal use is DEET 
(N,N-diethyl-m-toluamide)  lotion which provides 
protection against all types of mosquitoes and other 
biting Diptera and against fleas.   It is relatively 
effective against ticks and chiggers. 

c.  Insect Repellent for Personal Application  (DEET).  This 
insect repellent is available in a 2-ounce plastic tube. 
Insect repellent must be applied to the hands and then 
rubbed on the face. With DEET on the exposed skin and 
with the uniform impregnated and worn correctly  (a and b 
above),  good protection is provided against disease- 
carrying mosquitoes and other insects for 12 or more 
hours,  provided the repellent is not washed off or 
diluted with perspiration. More frequent applications may 
be necessary for soldiers engaged in strenuous activity. 
In an emergency DEET applied to hands and then brushed on 
serves as a supplementary repellent for clothing  (b 
above).  The DEET should be applied around the clothing 
openings such as the collar,  waist,  sleeve cuffs,  and 
boot tops and to other parts which fit over the body 
snugly such as over the shoulder blades and buttocks. 
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2.1.12 Shelf Life Studies 

Preliminary stability testing of the final formulation 
was started during the search for a better packaging 
material  (see Section 2.4). 

2.1.13 Deliverables 

The following quantities of PCP/3M's Phase II arthropod 
repellent were sent to the following addresses: 

O 

Quantity Location Delivery Date 

1650 Product Manager for September  10, 
Specimens Arthropod Repellents 

ATTN:  SGRD-UMB  (Colonel 
Reinert) 
U.S.  Army Medical Material 
Development Activity 
Building T-622 
Fort Detrick,  Frederick,  MD 
21701-5009 

1986 

500 Department of Cutaneous September 8, 
Specimens Hazards;  Letterman Army 1986 

Institute of Research 
ATTN:   SGRD-UL-CH 
Building 1110 
Presidio of San Francisco, 
CA    94129 

450 Insects Affecting Man and 
Specimens       Animals Research Lab 

P.O.  Box   14565,   USDA 
ATTN:  Repellent Section 
Gainesville,   FL      32604 

24 Insects Affecting Man and 
Specimens       Animals Research Lab 

(same address as above) 

September 8, 
1986 

July 3,   1986 

2.2    Formulation Refinement and Development 

The preferred way to obtain increased mosquito repellency would 
be to use a formulation containing a higher level of DEET. 
During the Phase I contract,  all attempts to prepare the 
continuous water emulsions containing levels of DEET greater 
than 30% were not very successful.  The formulations were either 
unstable or cosmetically unacceptable.  When the Phase I contract 
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ended,  this effort was renewed without any expense to the Army. 

2.2.1 Formulations Containing 40% DEET 

The initial "successful" attempt at preparing a 
continuous-water arthropod repellent emulsion containing 
higher levels of DEET came when the Phase I  submission 
was proportioned up so that the resultant formulation 
contained 40% DEET and,  of course,  less water.   The 
emulsion looked reasonably good,  so a statistical design 
was set up to optimiie its stability and cosmetic 
appearance.  The ingredients in the formulation were the 
independent variables which were studied to determine 
what effect they had on the emulsion and which ones 
contributed positively to the formulation.  Based on this, 
second generation repellent formulations were prepared. 
The composition of one of the better 40% DEET,  continuous 
water emulsion formulations is shown in Figure I. 

While PCP was successful in making arthropod repellent 
lotions with higher levels of DEET,  it was felt that 
these amounts were overkill when one considers the 
mosquito repellency data generated for PCP's Phase I  30% 
DEET submission.   In addition,  these higher levels of oil 
phase in a lotion generally contribute to less 
cosmetically acceptable formulations.  Based on this,  a 
repellent formulation containing 35% DEET seemed to be a 
nice compromise for future Phase II  work. 

2.2.2 First 35% DEET  Formulation Design Experiment 

The first design experiment of the Phase II  contract to 
increase the mosquito repellency attributes and to 
improve the cosmetic acceptability of PCP's Phase I 
arthropod repellent formulation follows.   The level of 
DEET was  increased to 35% (from  30%)  and the acrylate 
polymer to 5.83%.   The aesthetics would be improved by 
properly balancing the amounts of the other  ingredients 
in the formulation.   The independent variables in the 
design were the raw materials  (ingredients)   used to make 
the formulations and were ♦ 20% of the centerpoint 
composition as dictated by the design matrix  (see Figure 
II).   The response  (dependent)   variables  were the 
formulation  resistance,   formulation  viscosity, 
formulation  aesthetic evaluation and  the 6-hour  DEET 
substantivity.   The form  used for  the aesthetic evaluation 
is  shown  in  Figure  III.   Here a lower  score indicates  a 
better  formulation.   The  resistance measurement  is 
indicative of  stability  and  shows  whether  the formulation 
is continuous  water,   a lower  value  indicates  a water 

,.▼> continuous  system.   The  results of these tests  for  this 
>^*. design experiment  are shown  in  Figure  IV.   The fifth 
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formulation in the design had the best aesthetic value, 
the lowest formulation resistance and an acceptable DEET 
retention  (substantivity)  value.  Statistical analysis of 
the individual aesthetic response    factors for rub-in, 
tackiness,  etc.,  indicated which raw material affected 
the formulation the most.  Less of the Varonic surfactants 
(independent variable 1  in Figure II),  less Lexemul AS 
(independent variable 2} and more Carbowax 400/Liponic 
EG-7  (variable 3)  in the formulations were shown to 
improve the cosmetic characteristics.  Formulations with 
less of the Varonic surfactants  (1) also resulted in 
increased DEET substantivity on the skin. 

2.2.3    Second 35% DEET Formulation Design Experiment 

The second statistical design experiment was set up 
utilizing what was learned above.  The preferred 
formulation from the first design  (Figure V)  serves as 
the center point for this study.  The independent 
variables were those which were shown to have an affect 
in the first design.  The design matrix and the 
independent variables are shown in Figure VI. 

2.2.3.1 Aesthetic and DEET Substantivity Studies 

The data on the aesthetic evaluation,  the 
formulation resistance and the 6-hour DEET 
substantivity test are shown in Figure VII. 
Aesthetically,  the formulations are improved 
over the best formulation from the first 35% 
design.  Statistical analysis of the data 
indicated that formulations with more Lexemul AS 
(independent variable 3 in Figure VI),  less 
Carbowax 400  (independent variable 4)  and more 
Liponic EC-7  (independent variable 5)  were 
cosmetically more acceptable.  The best 
formulations were Number 3,  2 and 6. 

The DEET substantivity decreased slightly for 
these design formulations.  This could have been 
experimental error.  The formulation with the 
highest substantivity was Number 8.  The best 
formulation combining the aesthetic values and 
DEET substantivity value was Number 6  (Figure 
VIII). 

2.2.3.2 Comparison to Phase I  Submission 

The preferred formulations developed in Phase II 
were compared to PCP's Phase I  submission. 
Aesthetically,  the 35% DEET formulations were 

& 
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4® demonstrated to be better than the Phase I 
submission.  Also,  the 35% DEET formulations 
retained more DEET on the skin's surface via the 
6-hour DEET substantivity test. 

2.2.3.3    Mosquito Repellency Test 

A laboratory mosquito repellency test was 
conducted at Hazleton Laboratories.  Therein the 
preferred formulations from the second 35% 
design along with PCP's Phase I candidate 
formulation were evaluated.  The modified ASTM: 
E951-83 was used.  The test conditions were 
variable high humidity:  78-95°F;  74-100% R.H. 
Fifteen 5-15 day old female Aedes aeqypti 
mosquitoes were used for each exposure.  After 
exposure to the test sites,  these mosquitoes 
were sacrificed and fresh ones used for the next 
exposure.  The reserve mosquitoes were kept 
outside of the high temperature room,  were 
transferred to the small cages, and then brought 
in approximately 1/2 - 3/4 hours prior to 
exposure.  The formulations tested are shown in 
Figure XI and the repellency results in Figure 
XII.  The percent repellency values at  12 hours 
and  14 hours demonstrate the differences quite 
nicely.  The formulations containing the higher 
levels of DEET are better than formulations 
containing 30% DEET  (E&F). 

2.2.4    Third 35% DEET Formulation Design Experiment 

During a site visit.  Colonel J.  Reinert expressed his 
concern that the aesthetic properties of the formulations 
could still be improved.  Therefore Cabosil was included 
as an aid to reduce the gloss and the oiliness of the 
formulations after application.  A third design experiment 
was set up using the best formulation to date as the 
center point.  The independent variables were the raw 
materials — Cabosil M-5  (fumed silica),  Liponic EC-7 
(glycereth-7),  Lexemul AS  (glyceryl monostearate)  and 
Carbowax 400  (polyethylene glycol 400),   (see Figure IX). 
These were varied at _+ 20% in the formulations as the 
design matrix dictatedT The other non-varying raw 
materials utilized are also shown in Figure IX.  The 
response variables for the design were the formulation 
aesthetics,  6-hour DEET substantivity and viscosity.  The 
aesthetic score expressed as a percentage and the 
substantivity value were combined for each test 
formulation and appear at the far right in Table IX. 

# 
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Statistical analysis of the data indicated that higher 
levels of Cabosil resulted in formulations with improved 
aesthetic properties  (reduced gloss and oiliness)  and 
that higher levels of Carbowax 400 had the opposite 
effect.  This is contrasted with the DEET substantivity 
values where the Cabosil reduced the values while 
Carbowax 400,  Lexemul AS and Liponic EG-7 increased the 
values.  Looking at the combined scores in Figure IX,  one 
can see that the best formulation with respect to 
substantivity and aesthetic properties was #8  (49-18-6). 

2.2.5 Fourth 35% DEET Formulation Design Experiment 

Since Cabosil had the biggest effect on improving the 
cosmetic acceptability and Carbowax 400 seemed to improve 
the DEET substantivity the most,  a fourth design was run 
to optimize these.  The design matrix and response 
variables are in Figure X. As before,  Cabosil reduced the 
substantivity values.  However,  Carbowax 400 also reduced 
it. Apparently the amount of effective Carbowax has been 
exceeded and a lower level is indicated.  Formulations 
from the previous design were better than these were. 

A separate approach to improve the aesthetic properties 
of the most substantive formulation from Design III would 
be to use higher levels of Cabosil - 2.75% and 3.50%. 
These formulations are 213-8-7 and 213-8-8 in Figure X. 
The aesthetic values for the latter were the best 
obtained to date.  However,  the substantivity values were 
sacrificed too much. 

2.2.6 Final Seven 35% DEET Formulations 

The long lead times required for toxicology testing 
dictated that PCP choose their final formulation(s)  by 
April  1,   1986.  Seven formulations from the last two 
designs were chosen based on aesthetic and 6-hour DEET 
substantivity scores as PCP's final Phase II 
formulations.  These were sent to be evaluated for 
toxicity on animals at Hazleton Labs and on humans by Dr. 
Maibach in San Francisco,  California.  They were evaluated 
for aesthetic acceptability via the full arm procedure 
and for mosquito repellency at Hazleton Labs.  These two 
tests were used to par the preferred formulations down to 
one,  the final Phase II formulation. 

2.2.6.1    Aesthetic Evaluation 

The final seven formulations were evaluated for 
their cosmetically acceptability.  The 
participants were asked to rate the formulation. 
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using the form in Figure III during application 
and 1 and 10 minutes after application.  They 
were instructed to apply the product  (1 ml) over 
their "entire" forearm.  The data (Figure XV) 
showed that formulation 49-19-2 had the best 
(lowest)  rating with  11.8,  followed by 49-18-7 
with  12.0 and 49-18-6 with  12.2.  Statistically 
the values are probably all equivalent. 

The Phase I  submission was included in this 
evaluation to see if aesthetic improvements had 
been made.   It scored 14.0.  As can be seen,  the 
Phase II formulations which contain more DEET 
have lower scores and are cosmetically superior. 

2.2.6.2 Mosquito Repellency Test 

The same formulations were tested for mosquito 
repellency using the modified ASTM:E951-83 
procedure.  Fifteen fresh,  5-15 day old,  female 
Aedes aegypti mosquitoes were used during each 
exposure.  The variable high humidity basic 
climatic condition was used.  Six of the 
formulations passed the 95% repellency 
requirement at 12 hours and 4 of the 35% DEET 
formulations were still effective at  16 hours 
(Figure XIV).  Formulation 49-18-6 was the best 
with 99% repellency at 16 hours followed by 
49-18-7,   213-8-3 and 49-19-2,  with 97% 
repellency. 

Personal Care Products' Phase I arthropod 
repellent formulation had 95% repellency at  12 
hours when evaluated under the same conditions 
during Phase I.   Its repellency fell below 95% 
after 12 hours.  These data were duplicated 
during Phase II   (see Figure XI  and XII)  when the 
Phase I formulation was used as a reference 
point.  The current 35% DEET formulations with 
values of 97-99% at  16 hours demonstrates a 
marked improvement over the Phase I  product. 
Personal Care Products was supposed to improve 
the repellency values in Phase II of the 
contract and have done so quite nicely. 

2.2.6.3 Final Phase II  Arthropod Repellent Selection 

Formulation 49-18-6 was chosen as PCP's final 
Phase II arthropod repellent selection. It was 
felt that for a repellent product, its mosquito 
repellency attribute should be most important. 
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This formulation repelled mosquitoes the best, 
and its aesthetic properties were equivalent to 
those of the other cosmetically preferred 
formulations. 

2.2.7    Final Attempted Formulation Aesthetic Improvement 

During the evaluations reported above,  there was always a 
person who wanted a formulation containing 45 percent 
water to perform cosmetically like a formulation 
containing 85 percent water — which isn't going to 
happen.   To address this,  a number of formulations were 
prepared with reduced viscosities.  This was achieved by 
reducing the levels of hydroxyethyl cellulose and 
magnesium aluminum silicate in the formulations.  Also, 
one would think that the addition of a sticky acrylate 
polymer would impact greatly on the aesthetic properties 
of a formulation,  and it generally does exactly this.  So, 
formulations were prepared with 5.00% and 4.20% polymer 
instead of 5.83%.  All of these were evaluated full arm 
for their aesthetic properties.  None were better than 
49-18-6.  They actually were worse.  Formulation 49-18-6 
had been optimized with respect to the raw materials 
using design experiments.  Apparently if one ingredient 
level is changed,  it throws the whole formulation out of 
balance aesthetically. 

One thing which did improve the aesthetics of a 
formulation was to reduce the total oil phase. 
Formulations containing 30 and 25% DEET were prepared by 
proportioning the 35% formulation  (49-18-6)  down. 
Aesthetic evaluation showed the 30% to be comparable to 
the 35% formulation while the 25% formulation was better 
with a score of 10.6.  Again,  what is the mosquito 
efficacy of these formulations? 

A modified ASTM:E951-83 procedure was used to evaluate 
repellency in the variable high humidity climatic 
condition.  The percent repellency data is shown in Figure 
XVIII.  The preferred 35% DEET formulation  (49-18-6)  has 
98% repellency at  16 hours.   The other formulations 
containing 30,   25 and 30% DEET had 95% protection times 
of 13,   10 and  15 hours,   respectively.   Since the 
repellency had to be as good as it could be,  and the 
aesthetic properties of the formulations were somewhat 
similar,  49-18-6 will remain the preferred and final 
formulation. 

2.3    Toxicology Testing 

The long lead times required for toxicology testing necessitated 
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PCP's selection of their final formulation by the first of 
April,   1986.   The best seven formulations based on aesthetic 
evaluations,   6-hour DEET substantivity values and mosquito 
repellency data  (when available)   were submitted for testing.   The 
animal tests were conducted by Hazleton Laboratories in Madison, 
Wisconsin,   and the human test by Dr.   Howard Maibach. 

The seven formulations were very similar with respect  to their 
compositions.  They all  used the same ingredients.   The only 
difference between them was the amount of each  ingredient.   For 
example,  one formulation would have  1.75% of an ingredient;   the 
next would have 2.75* of the same ingredient,  etc.   Of the seven 
formulations tested,   six easily met all of the toxicological 
requirements set forth by the EPA.   The seventh had a problem 
with the eye irritation study in which  "five of six unwashed 
eyes had all  zero scores at 7 days,   the sixth eye had all  zero 
scores at   14 days".   In a separate test  where the eyes were 
rinsed after application,   "two of three eyes had all zero scores 
at 7 days,   but one had approximately  15% corneal epithelial 
peeling at 21  days"   (Frank  Griffith - draft summary of toxicity 
tests).   This washed eye irritation study was repeated.   This 
time,   two eyes were all  zero scores at 7 days and the third eye 
was all zero scores at   14 days.   The EPA requirement is that all 
scores are zero at 21  days.   This seventh formulation is PCP's 
preferred final Phase II  repellent. 

The specific data of only PCP's final Phase II   repellent is 
attached  (Appendix D).   The other data is available from PCP if 
necessary. 

2.4    Package Design 

The Phase  I  package for PCP's arthropod repellent lotion was a 2 
ounce low density polyethylene tube with a flip-top cap.   After 
aging for 3 months,   there was a significant weight loss  in the 
samples at   113°F and a smaller loss at room temperature  (Figure 
XVI).  The point of failure seemed to be at the seam on the 
sealed end of the tube.   No leakage was seen through the flip-top 
cap  (see high density polyethylene [HDPE]  bottle with the 
flip-top cap).   Colonel  Reinert confirmed this problem with the 
samples sent to him,  as well as the samples sent for repellency 
testing by USDA personnel.   Basically it appeared that the sealed 
area was not heated enough to fuse the plastic or the area had 
been contaminated with formulation prior to the sealing process. 

To test these hypotheses,  additional tubes were filled and 
sealed.   The pressure required to burst a tube or cause a seam to 
split was 251 ♦ 31  pounds per square inch for  15 tubes.   Not one 
of the seams split open.   The tubes all failed by rupturing at 
the edge of the seam on the tube side. 

$& '«." 
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point of failure  11  times 

point of failure 4 times 

PCP's first choice for a package still remained the tube. 
However,   we opted to order the high density polyethylene tubes 
because they are more resistant to penetration b>   an ingredient 
than the low density tubes  (Figure XVI).   Therefore,   10,000 
barrier coated,   olive-drab,   high density polyethylene tubes were 
ordered for PCP's Phase II  submission as well as   10,000 
olive-drab push-up spouted caps. 

2.5 Package Label 

A completely new prototype label   (Figure XX) for PCP's arthropod 
repellent formulation which is in compliance with Sections  III 
through VII  of the EPA Registration Standard and Section V of 
the Guidance Package was sent to Colonel  Reinert and Mr.  Louis 
Rutledge for their comments and suggestions.   In the interim, 
more specific use directions were developed to insure that the 
required amount of repellent is dispensed each time to deliver 
the best protection  (see Figure XXI). 

The comments and suggestions received from Mr.   Rutledge (LAIR) 
were incorporated into the label.  The final Phase II  label  is 
shown in Figure XXVIIa and XXVIlb. 

2.6 Shelf Life Studies 

This deals with continued Phase I  submission shelf life studies 
and those for Phase II. 

2.6.1 Phase I  Submission 

Shelf life studies of PCP's Phase I  submission after 
three months at  113°F were less than desirable.  The 
formulation in glass looked very good  (see Figure XVI). 
However,  in low density polyethylene (LDPE)  tubes,  there 
was a significant weight loss.  The problem was traced to 
leaks in the sealed end of the tubes  (see Section 2.7). 
As pointed out before,  this leakage is easily controlled 
if care is taken in the sealing step.  The above study 
also tested HDPE  (high density polyethylene)  tubes.  These 
were shown to have a lower weight loss with time and were 
selected as the tube of choice. 

2.6.2 Phase II   Submission 

The HDPE tube was chosen as the tube of choice to package 
PCP's Phase II   insect repellent lotion.  This selection 
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was confirmed as being the best after aging the 
respective tube choices at  120°F for two months.   The HDPE 
tube had the lowest percentage weight loss after two 
months.  Again,  the low density polyethylene tube was 
shown to be unacceptable (see Figure XXX). 

3.0      SUMMARY 

«• 

A Phase II Army contract was received by Personal Care Products/3M 
for the refinement and improvement of PCP's Phase I submission of a 
"controlled-release arthropod repellent formulation for topical 
application to a soldier's exposed skin areas that will provide 
extended protection against biting arthropods,  be safe and agreeable 
to use,  be compatible with other current and projected military 
materials and systems,  and comply with registration requirements of 
the Environmental Protection Agency".  The Army stated that the 
aesthetic properties and the repellency characteristics of PCP's 
Phase I formulation needed to be improved. 

Increased repellency for the formulation could be obtained by 
increasing the percent DEET,  by increasing the amount of acrylate 
polymer,  or by increasing the molecular weight of the polymer.  The 
last two would have a negative impact on aesthetic properties,  so the 
first was chosen as the approach to take.  The aesthetic properties of 
the formulation would be improved by balancing the various raw 
materials used to make up the formulation. 

Statistical design experiments were used to optimize the aesthetic 
properties of the formulation.  The independent variables were the 
ingredients used to make the formulation.  The dependent variables, 
i.e.,  response variables,  were:  formulation resistance  (a measure of 
stability),  formulation viscosity,  formulation appearance,   aesthetic 
evaluations,  6-hour DEET substantivity and mosquito repellency. 

Four design experiments using 35% DEET  were run consecutively to 
study the effect of the formulation ingredients on the response 
variables listed above.   In this manner,  the amounts of ingredients 
were adjusted to optimize the formulation with respect to aesthetics, 
DEET substantivity,  etc.  Out of more than 60 formulations studied, 
seven were selected as the most preferred.   At this time and prior to 
the final selection process,   all seven of these formulations had to 
be sent out for human and animal toxicology assessments because of 
the long lead times required. 

The selection process to determine the most preferred formulation 
consisted of evaluating the aesthetic properties more critically and 
determining the mosquito repellency attributes of the formulations.   A 
full arm aesthetic evaluation panel was used to pick out the three 
best formulations  (49-19-2,  49-18-7 and 49-18-6).   Correspondingly, 
laboratory mosquito repellency tests showed that formulations 
49-18-6,  49-18-7,   213-8-3 and 49-19-2  gave the best percent 
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repellency at  16 hours in the variable high humidity climatic 
condition.  Since the aesthetic assessment of the three best 
formulations showed them to be statistically equivalent,  the final 
selection was based on repellency data.  Formulation 49-18-6 with 99% 
repellency at  16 hours was chosen as PCP's final Phase II  arthropod 
repellent formulation.  This formulation will be referred to as the 
Phase II submission hereafter. 

The Phase II submission was evaluated for mosquito repellency in the 
laboratory and in the field.  For the former,  a modified ASTM:E951-83 
method was used.   The Phase II  submission and a 75% DEET/alcohol 
formulation were evaluated at the use levels suggested by the label 
in the constant high humidity,  the variable high humidity and the 
basic hot climatic conditions.  The Phase II submission had 95% 
repellency protection times of 14-15 hours,   10-11 hours and  14-15 
hours,  respectively.  The 75% DEET/alcohol formulation had  10-11 
hours,  2-3 hours and  10-11 hours,  respectively.  The same formulations 
were evaluated in the same manner via a modified ASTM:E939-83 test 
method outdoors in Louisiana in late July.  The climatic conditions 
were the variable high humidity conditions.  Against Aedes sollicitans 
mosquitoes in a swampy area near the Gulf,  complete protection times 
of  10.7 _+ 2.6 hours and 5.5 +  1.8 hours were determined for the Phase 
II  submission and the 75% DEET/alcohol formulation respectively.  The 
same formulations evaluated under similar conditions against 
Anopholes quadrimaculatus mosquitoes gave complete protection times 
of 12.4 +  1.9 hours and 7.7 +  1.8 hours,  respectively. 

The same two formulations were evaluated for cosmetic acceptability 
to men and women of military age.  The test was run in the variable 
high humidity climatic condition in Texas.  After being outdoors for 
ten minutes,  88% of the participants stated that they would be at 
least likely to use the PCP/3M Phase II  submission.  For the 75% DEET 
formulation,  91% stated the same.  These values are not statistically 
different at 90% confidence.  Both formulations exceed the 75% user 
acceptability requirement.  Similarly,  46.5% of the people preferred 
the Phase II  submission and 53% preferred the 75% DEET formulation. 
Again,  these values aren't statistically different. 

The odor comparison study,   at a distance of 5 feet,   showed the 
formulations as essentially the same.  For the Phase II  submission, 
11.5% of the people stated they could detect an odor and  10% stated 
they could detect an odor for the 75% DEET formulation.  Only 2% of 
the people detected an odor for both formulations. 

The final package for the Phase II  submission is a 2-ounce, 
olive-drab,   HOPE tube with an olive-drab cap that has a push-up 
spout.   This package is sufficiently different from the current 
military product to prevent the carryover of any negative opinion of 
the latter.  This tube will easily fit into the blouse pocket of a 
battledress uniform.   Initial stability testing of the Phase  II 
submission in this package is very good.   The weight loss is less than 
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that for the LDPE tubes proposed for Phase I. 

A prototype label has been developed for the Phase II submission and 
has been affixed to samples sent to the Army using pressure sensitive 
adhesive technology.  For Phase III,  the label would be silk-screened 
directly onto the tubes.  The label is in compliance with Sections III 
to VI of the EPA Registration Standard and Section V of the Guidance 
Package.  The "Directions for Use" section was developed in 
conjunction with the Department of Cutaneous Hazards,  LAIR. 

An EPA Registration Data Package has been put together for the 
registration of PCP/3M's Phase II arthropod repellent submission. 
This was annexed to the Technical Data Package dealing with the 
manufacturing process,  product specifications,  raw material 
specifications,  etc. 

In-vitro penetration/evaporation studies of the Phase II  submission 
were run.  They demonstrated that the evaporation rate of DEET from 
the skin is maintained above the minimum effective dose for longer 
lengths of time for this formulation than for a DEET/alcohol 
formulation at the same concentration. 

A user training package was put together for the Phase II submission. 

4.0      CONCLUSION 

Personal Care Products of the 3M Company has improved the mosquito 
repellency and aesthetic properties of a controlled-release personal 
use arthropod repellent developed in Phase I of this contract.  The 
Phase II formulation contains 35% DEET and an acrylate terpolymer. 
The formulation is acceptable to 88% of men and women of military age 
when evaluated in the variable high humidity climatic condition.   It 
repels Aedes aegypti mosquitoes for  14-15 hours,   10-11 hours and 
14-15 hours in the constant high humidity condition,  the variable 
high humidity condition and the basic hot climatic conditions 
respectively in the laboratory.  The formulation had complete 
protection times of 10.7 + 2.6 hours and  12.4 +  1.9 hours against 
Aedes sollicitans and Anopholes quadrimaculatus mosquitoes in field 
testings conducted in the variable high humidity climatic condition. 
These protection times were always greater than the 75% DEET/ethanol 
formulations evaluated at the use dosages per the label directions. 
The PCP/3M formulation was shown to meet all the EPA requirements for 
toxicity testing and it is less irritating than the current Army 
repellent issue.  The odor signal of the formulation was shown to be 
comparable to the Army issue at a distance of 5 feet.  The formulation 
is as compatible with military camouflagic face paints and is less 
damaging to selected military materials than the Army's current 
formulation. 

The package for the 35% DEET formulation is a 2-ounce,  olive-drab, 
HDPE tube with an olive-drab cap with a push-up spout.  A label in 

P 

-39- 

£<ftft>&i&6^^ 



compliance with Sections III to VI of the EPA Registration Standard 
and Section V of the Cuidance Package was attached to the tube.  The 
specific directions for use were developed in conjunction with the 
Department of Cutaneous Hazards,  LAIR. 

An EPA Registration Data Package and a Technical Data Package were 
also put together. 

Neil W,  Randen,  Ph.D. 
Principal  Investigator 

NAR:lme 

c 

# 

■34- 

^^^^>>>:^^^ 



APPENDIX A 

m 

■35- 

3&&&&3ftft^ 



'$ 

FIGURE I 

40% DEST FORM.'LA 

INGREDIENTS (CTFA NAMES) 

DeIonized Water 

Polyethylene Glycol 400 

Glycereth-7 

Magnesium Aluminum Silicate 

Hydroxyethyl Cellulose 

PEG-82 Glyceryl Monotallowate 

Glyceryl Monostearate 

3M Polymer (85:7.5:7.5 mole racio iso-octyl 
aery late:stearyl methacrylate:acrylic acid) 

DEET 

Propylene Glycol  Dlcaprylate/Dlcaprate 

PPG-15 Stearyl Ether 

Cetyl-Stearyl Alcohol 

Cetyl Palmltate 

PEG-200 Glyceryl Monotallowate 

Diazolldlnyl : Urea ."Methyl Pa raber.: Prooyl Paraben: 
Propylene Glycol .24 
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FIGURE V 

PREFERRED FORMULATION FROM 35X OEET DESI6M 
DESIGN ORDER (NURBER)5 - FORMULATION 49-12-3 

INGREDIENTS (CTFA NANES) X BY WEIGHT 

DEIONIZEO MATER 45.98 

POLYETHYLENE 6LYC0L 400 1.62 

GLYCERETH-7 1.62 

MAGNESIUM ALUMINUM SILICATE 1.06 

HYDROXYETHYL CELLULOSE 1.06 

PE6-82 GLYCERYL NONOTALLOHATE 1.54 

6LYCERVL NONOSTEARATE 1.94 

3N POLYMER (85:7.5:7.5 MOLE RATIO ISO-OCTYL ACRYLATE: 
STEARVL NETHACRYLATE:ACRYLIC ACID 5.83 

OEET 35.00 

PROPYLEME GLYCOL DICAPRYLATE/DICAPRATE 3.22 

PP6-15 STEARYL ETHER 1.30 

CETYL-STEARYL ALCOHOL 1.30 

CETYL PALRITATE .43 

PEG-200 GLYCERYL NONOTALLOHATE 1.29 

DIAZOLIDINYL.-UREA.-NETHYL PARABE4:PR0PYL PARABEN: 
PROPYLENE GLYCOL .24 
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FIGUKE VIII 

PREFERRED FORMULATION FROM 35X DEET DESIGN-II 
OCSIGN ORDER (NUHBER)6: FORMULATION 19-14-3 

X BY HEIGHT 

OCIOIIZED WATER 43.57 

POLYETHYLENE GLYCOL 400 1.30 

GLYCERETM-7 1.94 

MAGNESIUM ALUMINUM SILICATE .70 

HVOROXETNVL CELLULOSE .70 

PEG 82 GLYCERYL MONOTALLONATE 1.03 

SLVCERYL NONOSTEARATE 3.48 

3* POLYMER (15:7.5:7.5 MOLE RATIO ISO OCTYL 
ACRVLATE:STEARVL NETHACRYLATE:ACRVLIC ACID 5.83 

ft 
DEET 35.00 

^F 
PROPYLENE 6LYC0L DICAPNVLATE/DICAPRATE 3.22 

PPG-IS STEARVL ETHER .86 

* CETVL-STEARVL ALCOHOL 

CETYL PALNITATE 

PEG-200 GLYCERYL MONOTALLONATE 

DIAZOLIDINVL:UREA:NETHVL PARABEN: 
PROPYL PARA8EN:PROPYLENE GLYCOL 

.86 

.65 

.65 

.24 

100.00 
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FIGURE XII 
PERCENT MOSQUITO REPELLENCY DATA VERSUS TIME 

 FORMULATIONS *  
EXPOSURE , ~z       ;  :  :  :  ~ 
TIME(HOURS)'   IC B*   CJ   D4   V r # OF BITES ON CONTROL 

8 

10 

12 

13 

14 

15 

16 

100 98 98 100 100 98 51 

100 97 100 100 100 100 83 

100 94 96 98 94 92 53 

100 100 100 100 96 96 25 

100 95 95 97 90 85 39 

94 94 100 100 94 85 26 

100 100 100 100 100 100 38 

* See Figure XI for specific formulations 
1 - Hours from application; 20 mg/3.0 cm diameter site 
2 - Replications - 13 
3 - Replications - 14 
4 - Replications - 15 
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FIGURE XIV 

PHASE II SECOND MOSQUITO REPELLENCY TEST DATA 
VARIABLE HIGH HUMIDITY CLIMATIC CONDITION 

1 

PERCENT MOSQUITO REPELLENCY* 

FORMULATION' 

49-14-3 
49-18-6 
49-18-7 
49-19-2 
49-19-3 
213-8-3 
213-8-8 

i 

Total Bites on Control 

EXPOSURE TIME (HRS) 

8 10 12 13 144 15 16 

98 100 97 100 83 100 90 
100 100 100 100 95 100 99 
100 100 98 100 95 100 97 
98 97 98 100 97 100 97 
100 98 99 100 85 100 86 
97 100 99 100 90 100 97 
100 100 94 91 80 96 90 

61 62 86 

t. 
1 
3 

2 
4 
5 

Modified ASTM:E951-83 
Equals  Total Control Bites - Treatment Bites 

Total Control Bites 
Formulations in Figure XIII 
Data run but not on hand at time report written 
Thigh - no treatment control on ten participants 

65   59 

x 100 

47 87 
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FIGURE XVI 

PHASE I AGING DATA 

% WEIGHT CHANGE 
ROOM IEMPERAIURE 

1 MONTH   3 MONIHS 
113' F 

CONTAINER 1 MONTH 3 MONTHS 

LDPE1 Bottle -0.08 -0.12 -1.00 -3.38 

HDPE2 With 
Flip-Top Cap 0.0 -0.06 -0.21 -0.89 

HDPE With 
Sure Snap Cap 0.0 -0.01 -0.20 -0.82 

LDPE Tube -0.06 -0.21 -1.53 -5.98 

Glass Bottle 
With HDPE Cap -0.07 -0.15 -0.25 -1.06 

1 - Low density polyethylene 
2 - High density polyethylene 
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FIGURE XVII 

FORMULATIONS FOR THIRD MOSQUITO REPELLENCY TEST 

& 

NOTEBOOK   NUMBER 

Fumed  Silica 
Glycereth-7 
Glyceryl  Monostearate 
Polyethylene Glycol 
PEG-200  Glyceryl  Monotallowate 
PEG-82 Glyceryl  Monotallowate 
Magnesium Aluminum 
Hydroxyethyl  Cellulose 
Propylene Glycol  Dicaprylate/Dicaprate 
Cetyl  Palmitate 
PPG-15  Stearyl  Ether 
Cetyl-Stearyl  Alcohol 
85:7.5:7.5 Mole  Ratio  Iso-Octyl 

Acrylate:Stearyl  Methacrylate: 
Acrylic    Acid 

N,N-Diethyl-m-Toluamide 
Diazoledinyl:Urea:Methyl   Paraben: 

Propyl  Paraben:Propylene  Glycol 
Water 

49-18-6 49-27-1 49-28-1 

2.75 2.35 1.96 
2.26 1.94 1.62 
4.06 3.48 2.90 
.98 .84 .70 
.65 .56 .47 

1.03 .88 .73 
.70 .60 .50 
.50 .42 .35 

3.22 2.76 2.30 
.65 .56 .47 
.43 .37 .31 
.86 .74 .62 

5.83 5.00 4.17 
35.00 30.00 25.00 

.24 .24 .24 
qs to 100 qs to 100 qs to 100 

NOTEBOOK NUMBER 49-29-1  same as 49-27-1, different process 
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FIGURE XVIII 

THIRD PHASE II MOSQUITO REPELLENCY 
TEST - VARIABLE HIGH HUMIDITY  CLIMATIC CONDITION 

Percent Repellency * 
Formi ilation * 

:T 
Exposure Time^- Hour 

% DEE 8 10 12 13 14 15 16 

49-18 -6 (35%) 100 100 100 100 98 100 98 
49-27 -1  (30%) 100 100 683 100 87 90 98 
49-28 -1  (25%) 98 100 79 98 70 85 88 
49-29 -1  (30%) 100 100 100 100 92 100 90 

Total Number 
of Control 
Bites 58 51 28 42 53 41 41 

1 - ((No. Control Bites - No. Treatment Bites)      No. Control Bites] 
x 100; 5 subjects,  10 replications; control 5 replications 

2 - Time after application 

3 - Bites were on the two lower sites on the inner forearm of one 
subject 

* _ See Figure XVII for specific formulations 
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FIGURE XXa- PROTOTYPE LABEL 

Cr 

Front Label 

YYYY-YY-YYY-YYYY 
INSECT REPELLENT LOTION (CREAM) 

TYPE (XXX) 
Federal Specification XXXXXXX 
Contents: 2 Fluid Ounces 

For use in tropical areas where pests occur. Repels 
biting flies, chiggers, deer flies,  mosquitos, 
fleas, stable flies and terrestrial leeches. 

Provides 95% protection against mosquitos for 12 or 
more hours under normal use conditions. 

ACTIVE INGREDIENTS: N,N-Diethyl-m-toluamide 33.25% 
Other isomers 1.75%; inert ingredients 65%. 

FOR EXTERNAL USE ONLY 
Keep out of reach of children. See additional 
cautions on back panel. 

Contract No. DAMD17-85-C-5017 
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FIGURE XXb 

Back Label 

DIRECTIONS FOR USE 
It is a violation of Federal law to use this 
product in a manner inconsistent with its labeling. 
Apply generously to all exposed skin. Spread evenly 
and completely. To apply to face squeeze lotion 
into palm of hand and spread on face and neck. 
Avoid Contact With Byes and Lips. To apply to 
clothing, dispense the lotion into one hand, rub 
the hands together and brush lightly on socks, 
around collars,  waist,  sleeve and trouser cuffs and 
where clothing fits snugly such as over the 
shoulders, elbows, knees and buttocks. Repeat as 
necessary. Wipe hands after application. 

Caution - Hazard to Humans:   Harmful if swallowed. 
Avoid contact with eyes snd lips. In case of 
contact,  flush with plenty of water.  Do not apply 
to excessively sunburned or damaged skin. 

May Damage rayon, dynel, spandex or other synthetic 
fabrics; lacquer or enamel painted surfaces, 
plastic eyeglasses,  watches or rifle stocks. 

Disposal:   Do not reuse empty container.  Wrap 
container and put in trash. 

Personal Care Products/3M 
3M Center 
St.  Psul,   Minnesota    55144-1000 

EPA  Reg.  No.  XXX 
EPA Est.  No.   XXXXX 
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FIGURE XXI - IMPROVED BACK LABEL 

Back Label 

DIRECTIONS FOR USE 
It is a violation of Federal law to use this 
product in a manner inconsistent with its labeling. 
Squeeze into one hand a 2-1/2" strip of repellent 
equal in length and width to the diagram on the 
side of the tube. Rub hands together and npply 
thoroughly in a thin layer to both forearms. Use 
additional lotion for upper arms. Repeat for other 
exposed areas. To apply to face squeeze lotion into 
palm of hand and spread on face and neck. A void 
Contact With Eyes and Lips. To apply to clothing, 
dispense the lotion into one hand, rub the hands 
together and brush lightly o, socks, around 
collars, waist, sleeve and trouser cuffs and where 
clothing fits snugly such as over the shoulders, 
elbows, knees and buttocks. Repeat as necessary. 
Wipe hands after application. 

Caution - Hazard to Humans: Harmful if swallowed. 
A void contact with eyes and lips. In case of 
contact, flush with plenty of water. Do not apply 
to excessively sunburned or damaged skin. 

May Damage rayon, dynel, spandex or other synthetic 
fabrics; lacquer or enamel painted surfaces, 
plastic eyeglasses, watches or rifle stocks. 

Disposal: Do not reuse empty container. Wrap 
container and put in trash. 

Personal Care Products/3M 
3M Center 
St. Paul, Minnesota 55144-1000 

EPA Reg. No. XXX 
EPA Est. No. XXXXX 
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FIGURE XXII 

FIELD REPELLENCY TEST AGAINST AEDES SOLLICITANS MOSQUITOES 

NUMBER OF BITES PER EXPOSURE TIME PER FORMULATION 

F.XPOSURE 
75% DEET/ALCOHOL 

REPLICATION NUMBER 
TIME-HOURS 1 2 3 4 5 6 

0 0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 1 0 2 7 2 
0 1 0 
2 1 

4 
0 
1 
2 

10 
11 
12 
13 

Complete Protection Time 
5.5 + 1.8 Hours 

14 

3M FORMULATION 
REPLICATION NUMBER 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
7 0 0 0 0 

0 0 1 4 
0 0 1 
1 0 0 
1 1 1 
4 4 3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
4 

UN- 
TREATED 
CONTRL 

8 
3 

12 
7 

13 
5 

10 
5 
9 

300 
40 
30 
9 

16 
13 

Complete Protection Time 
10.7 + 2.6 Hours 

2 - Time after application 
- If 2 or greater the site was closed to further mosquito exposure 
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FIGURE XXVI 

FIELD REPELLENCY TEST AGAINST ANOPHOLES   QUADRIMACULATUS MOSQUITOES 

NUMBER OF BITES PER EXPOSURE TIME 
75% DEET/ALCOHOL 3M FORMULATION UN- 

MILITARY      EXPOSURE REPLICATION NUMBER EXPOSURE REPLICATION NUMBER TRTD 
TIME TIME-HRS 12 3 4 5 6        TIME-HRS 12 3 4 5 6      CTRL 

•I           10:00 
'-           11:00 
|           12:00 
1          13:00 

14:00 oi 
15:00 1 

<           16:00 2 
17:00 3 

g           18:00 4 
■           19:00 5 
:~           20:00 6 

6.5 
^           21:00 7 

£*•           22:00 8 

01 0000000 
! _2      _        .        _        _        _ 
2 ______ 
3 ______ 

000000 4 ______ 
------ 5 ______ 
------ 6 ______ 
000000 7 0000000 
000000 8 0000000 
000000 9 000000 
00000      13 10 0000000 
12        0        0        0 10.5 2        10        0        0        0 
02000 11 20000 

--- 12 -___ 
8.5 0 2        11 12.5 10        0        10 

12.75 --00 
23:00 9 0 20 13 1002 

9.3 1 1 13.5 0        1 
9.5 2 1 13.6 -        1 

24:00 14 0        0 
14.5 0 

01:00 15 0 
02:00     Complete Protection Time 7.7 + 1.8 hrs. 16 2 

Complete Protection Time 
12.4 + 1.90 hrs. 

1 - staggered product application 
2 - no entry 

VW 
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FIGURE XXVIIa 

$ 

m 

Front Label 

YYYY-YY-YYY-YYYY 
INSECT REPELLENT  LOTION (CREAM) 

TYPE (XXX) 
Federal Specification XXXXXXX 
Contents: 2 Fluid Ounces 

Repels biting flies, chiggers, deer flies, 
mosquitoes, fleas and stable flies. Also repels 
terrestrial leeches in tropical areas where pest 
occurs. 

Provides 95% or greater protection against 
mosquitoes for 12 or more hours under normal use 
conditions. 

ACTIVE INGREDIENTS:  N,N-Diethyl-m-toluamide 31.58% 
Other isomers 1.58%    inert ingredients 66.75%. 

FOR EXTERNAL USE ONLY 
Keep out of reach of children. 

Caution - Avoid contact with eyes and lips. In case 
of eye contact,  flush with plenty of water. Do not 
apply to excessively sunburned or damaged skin. 

Contract No.  DAMD17-85-C-5017 
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FIGURE XXVIIb 

0 

Back Label 

DIRECTIONS FOR USE 
It is a violation of Federal law to use this 
product in a manner inconsistent with its labeling. 
Squeeze into one hand a 2.5 ml strip of repellent, 

equal in length and width to the diagram on 
the side of the tube. Rub hands together and apply 
thoroughly in a thin layer to both forearms. Use 
additional lotion for upper arms. Repeat for other 
exposed areas. To apply to face squeeze lotion into 
palm of hand and spread on face and neck. Avoid 
Contact With Eyes and Lips. To apply to clothing, 
dispense the lotion into one hand, rub the hands 
together and brush lightly on socks, around 
collars,  waist, sleeve and trouser cuffs and where 
clothing fits snugly such as over the shoulders, 
elbows, knees and buttocks. Repeat as necessary. 
Wipe hands after application. 

May Damage certain synthetic fabrics, plastics, 
painted or varnished surfaces. Avoid smearing on 
plastic eyeglass frames, goggles, watch crystals, 
etc. WILL NOT DAMAGE nylon, cotton or wool fabrics. 

Disposal:  Do not reuse empty container. Wrap 
container and put in trash. 

Personal Care Products/3M 
3M Center 
St. Paul,  Minnesota    55144-1000 

EPA Reg. No. XXX 
EPA Est.  No.  XXXXX 
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PACKAGE 
COMPOSITION 

LDPE 1004 overcoat 

LDPE Phase I tube 
1004 overcoat 

LDPE  UV;  TP-46 

HDPE  UV;  TP-46 

FIGURE XXX 

PACKAGE AGING DATA 

PERCENT  WEIGHT LOSS (2 MONTHS) 
ROOM TEMPERATURE 120°F 

.4% 

.3% 

.2% 

.1% 

7.6% 

5.6% 

5.2% 

1.8% 

LDPE = low density polyethylene 
HDPE = high density polyethylene 
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INTRODUCTION 

Insect repellents are volatile chemical agents that, when applied to the skin 
or clothing, vaporize to discourage the approach of insects and consequently 
protect the skin from insect bites. The ideal insect repellent should afford 
effective protection for several hours and withstand various environmental 
conditions. The objective of this study was to determine the repellent 
efficacy of one candidate mosquito repellent formulation against the standard 
mosquito repellent formulation offered by the U.S. Army. 

SUBJECT POPULATION 

The subject population consisted of six normal, healthy male and four 
nonpregnant, non-nursing female volunteers between the ages of 18 and 45 who, 
to the best of their knowledge, were not hypersensitive to insect bites. 
Other inclusion criteria were: 

o        Susceptibility to insect bites and to local erythema and edema at the 
site of the bite 

o       Willingness and ability to meet all  requirements of the signed 
protocol 

o Signing the informed consent form 

Exclusion criteria were: 

o Prior history of hypersensitivity to Insect bites 

o Prior history of hypersensitivity to insect repellents 

o Females with known or suspected pregnancy and lactation 

o Nonsusceptibility to insect bites 

o Unwillingness to meet all  requirements of the protocol 

o Refusal  to sign the informed consent form 

STUDY DESIGN AND ROOM CONDITIONS 

The protocol was designed to evaluate the repellent formulations under various 
temperature and humidity conditions (Tables 1  through 3). 

Condition Temperature (T) Relative Humidity (%) 

A (Constant high humidity) 75 95-100 
B (Variable high humidity) 78-95 74-100 
C  (Hot with low humidity) 86-110 14-44 
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MATERIALS 

Test Cages 

The rectangular test cage was 18    »    ring x 5 cm wide x 4 cm high.    The top of 
the cage was made of mosquito scre***ng and the sides, ends, and bottom were 
made of 3.2-mm thick clear acrylic plastic. 

Five 29-mrn circular openings were drilled in line in the floor of the cage. 
The two sides and one of the ends of the cage were grooved and slotted to 
receive a flexible rectangular slide made of 0.012-in.  (0.3 mm) thick 
cellulose acetate sheeting. 

Two 2.5-cm by 30-cm belts equipped with fasteners were used to secure the test 
cage to the forearm. 

Test Equipment 

o        Hygrothermograph 
o       Ivory  soap 

Test Insect 

The test insect was the yellow fever mosquito, Aedes aegypti. L. 

TEST PROCEDURES 

Before the test samples were applied, the forearms were washed with Ivory soap 
and warm water and then wiped dry with cloth toweling. The same procedures 
were repeated at the end of the test day. The surface area on subjects' 
forearms and palms were determined before the repellents were applied. The 
subjects applied the repellents to their forearms according to label 
directions (Table 4), Th*» U.S. Army formulation was applied by placing six 
drops in the palm of thr and and then thoroughly rubbing the material over 
the opposite forearm. Thv. 3M formulation was applied by putting the measured 
amount on a tongue depressor and applying the material to the subjects palm. 
The subjects rubbed the material thoroughly over the opposite forearm. The 
application followed a paired randomized design. 

To evaluate repellent efficacy, five circular test areas on the flexor region 
of the forearms and on the outer surface of the forearms were exposed to 
biting mosquitoes. An equal, unprotected control area on the upper surface of 
one thigh was exposed during each exposure period. The subjects were exposed 
for 90 seconds every 2 hours for a 16-hour period. The treated areas were 
inspected for landings, bites, and feedings during and after each exposure. 
The exposure areas were alternated between the inner and outer forearms  for 
each successive time point. 
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Once a site was bitten, it was closed from ftJrther exposure and the cage was 
removed. The arm was cle~ned using Ivory liquid after the 16-hour exposure as 
in the pretest cleansing. 

The mosquitoes were transferred from the stock cage to the test cages by 
aspiration and without C02 anesthesia. Fifteen adult nulliparous females 
were used per test cage. The exposed mosquitoes WP.re sacrificed after 
exposure and replaced with fresh mosquitoes. 

RESULTS 

The results obtained under Environmental Condition A (constant high humidity) 
are in Table 5. The repellent efficacy results for the formulations under 
Condition B (variable high humidity) are in Table 6. The results under 
Condition C (hot with low humidity) are in Table 7. 

APPROVAL 

_ ~c~ a.. /.).6~ 
Will1am oetz 
Consulting Entomologist 

by and for Hazleton Laboratories America, Inc. 

( 2759F /kk) 
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Table 1 

Temperatures and Relative Humidities 
Under Condition A (Constant High Humidity) 

*i 

Time of Day 

07:00 
08:00 
09:00 
10:00 
11:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19: 
20: 
21 
22: 

00 
00 
00 
00 

23:00 
24:00 

Mean 

Standard 
deviation 

06/04/86 

76 
76 
76 
76 
76 
75 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

75.9 

0.2 

Temperature CF) 
06/05/86 

75 
75 
76 
76 
76 
77 
77 
76 
76 
76 
76 
76 
76 
76 
76 
76 
77 
77 

76.1 

0.6 

Relative Humidity (%) 
06/04/86 06/05/86 

99 94 
100 97 
98 92 
97 97 
98 88 
97 95 
97 97 
96 97 
97 97 
97 95 
99 98 
98 95 
98 95 
98 95 
98 95 
99 96 
97 96 
97 96 

97.8 95.3 

1.0 2.3 

Coefficient of 
variation (%) 

0.31 0.76 1.03 2.41 
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Table 2 

Temperatures and Relative Humidities 
Under Condition B (Variable High Humidity) 

Temperature (-F) 
06/09/86 06/10/86 

72 
73 

72 73 
80 80 
82 86 
84 90 
75 86 
78 85 
85 85 
86 88 
82 92 
88 93 
90 96 
92 92 
87 92 
90 92 
88 92 
88 90 

84.2 86.5 

5.7 7.4 

Time of Day 

07:00 
08:00 
09:00 
10:00 
11:00 
12:00 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
H':00 
20:00 
21:00 
22:00 
23:00 
24:00 

Mean 

Standard 
deviation 

Coefficient of 6.77 8.56 11.25 8.05 
variation (%) 

77- 

Relative Humidity {%) 
06/09/86 06/10/86 

72 
72 

58 72 
95 81 
96 88 
80 90 
82 94 
78 80 
80 83 
79 79 
74 74 
80 79 
79 81 
74 83 
80 85 
82 85 
94 80 
81 91 

80.7 81.6 

9.1 6.6 
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Table 3 

Temperatures and Relative Humidities 
Under Condition C {Hot with Low Humidity) 

Temperature CF) Relative Humidity (%) 
Time of Day 06/12/86 06/13/86 06/12/86 06/13/86 

07:00 83 89 48 46 
08:00 83 89 48 46 
09:00 83 89 47 46 
10:00 83 92 47 47 
11:00 84 90 46 46 
12:00 88 92 42 42 
13:00 93 94 38 38 
14:00 94 95 37 36 
15:00 95 97 38 35 
16:00 95 97 34 35 
17:00 102 98 33 36 
18:00 102 98 33 37 
19:00 104 100 34 34 
20:00 103 100 34 35 
21:00 103 100 34 35 
22:00 103 100 34 37 
23:00 102 101 36 36 
24:00 100 101 38 38 

Mean 94.4 95.7 38.9 39.2 

Standard 8.4 4.5 5.7 4.8 
deviation 

Coefficient of 8.86 4.67 14.75 12.29 
variation (%) 
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Table 4 

Dosage of Repellent Applied to Forearm (g) 

Surface 
Area (sq cm) 

Condition 
Subject A B C 
Number 3M U.S. Army 3M U.S. Army 3M U.S. Army 

J-05521 539 1.22 0.27 1.26 0.32 1.51 0.31 
J-05522 489 1.12 0.28 1.03 0.28 1.03 0.31 
J-05523 665 1.50 0.29 1.51 0.29 1.28 0.30 
J-05524 441 1.03 0.29 1.12 0.32 1.23 0.33 
J-05525 612 1.27 0.31 1.23 0.30 1.12 - 
J-05526 643 1.30 0.33 1.47 0.30 1.66 0.30 
J-05527 553 1.11 0.34 1.01 0.34 1.11 0.32 
J-05528 829 1.68 0.30 1.66 0.29 1.47 0.36* 
J-05529 503 1.01 0.30 1.12 0.28 1.01 0.32 
J-05530 725 1.45 0.36 1.30 0.27 1.30 0.32 

Mean 599.9 1.27 0.31 1.27 0.30 1.27 0.32 

Standard 118.9 0.23 0.03 0.22 0.02 0.22 0.02 
deviation 

Coefficient of 19.82 17.23 9.22 17.05 7.30 17.09 5.75 
variation (%) 

- 3 No entry. 

*Seven drops of repellent appl ied. 
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iubject 
lumber 

# 

-05521 

i-05522 

J-05523 

35524 

J-05525 

J-00526 

J-00527 

M 

M 

8 

Table 5 

'Mosquito Repellency Test 
with Aedes aegvpti L. Under Controlled 

Conditions of Constant High Humidity 
(75*F, Relative Humidity 95* to 100%) 

Sex     Formulation 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

Test 
Site* 

LA 
RA 
LL 
RL 

LA 
RA 
LL 
RL 

RA 
LA 
RL 
LL 

RA 
LA 
LL 
RL 

LA 
RA 
LL 
RL 

LA 
RA 
LL 
RL 

RA 
LA 
LL 
RL 

Number of Bites Post- treatment (Hours) 
u Z 4 6 8 10 l£ j4 J6 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

10 

0 
7 

11 

0 
6 

11 

0 
7 

4 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

12 

0 
2 

5 

0 
2 
4 

0 
5 

2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
1 

1 
4 

0 
5 

0 
6 

- - - - - 12 
/ 

3 
4 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
8 

0 
0 

1 

0 
0 

8 

0 
1 
1 

0 
0 

0 

2 
3 

9 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

11 

0 
1 
6 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
1 

2 
2 

2 

2 
0 

3 
0 
2 

12 
7 

9 

0 
2 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

- - - - - 5 - 2 - 

? * No entry. 

*LA » left arm, RA = right arm, LL = left leg, RL = right leg. 

# 
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Table 5 (Continued) 

-Mosquito Repellency Test 
with Aedes aegypti L. Under Control led 

Conditions of Constant High Humidity 
(75'F, Relative Humidity 95% to 100%) 

Subject Test 
Mumber       Sex     Formulation     Site* 

J-05528        M 3M 
U.S. Army 
Control 
Control 

LA 
RA 
LL 
RL 

0 
0 

Number of Bites Post-treatment (Hours) 
"2 3 5~^ 

0 
0 

0 
0 

8 TU—rz—n—re 
0 
0 

0 
0 

0 
0 
3 

0 
4 

0 
3 
0 

0 
9 

J-00529 3M 
U.S. Army 
Control 
Control 

LA 
RA 
LL 
RL 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
2 

0 
1 

0 
1 
7 

I 
4 

J-00530 

$ 

M 3M 
U.S. Army 
Control 
Control 

RA 
LA 
LL 
RL 

0 
0 

0 
0 

0 
0 

0 
0 

0 
1 

- a No entry. 

*LA ■ left arm, RA » right arm, LL = left leg, RL = right leg. 

0 
0 
4 

0 
9 

8 

0 
5 
5 

0 
0 

10 
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Subject 
Number 

J-05521 

•J-05522 

J-05523 

05524 

J-05525 

J-05526 

J-05527 

M 

M 

M 

M 

Table 6 

'Mosquito Repel!ency Test 
with Aedes aegypti L. Under Controlled 

Conditions of Variable High Humidity 
(78"F to 95"F, Relative Humidity 74$ to 100$) 

Sex     Formulation 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

Test 
Site* 

LA 
RA 
LL 
RL 

LA 
RA 
LL 
RL 

RA 
LA 
LL 
RL 

RA 
LA 
LL 
RL 

LA 
RA 
LL 
RL 

RA 
LA 
LL 
RL 

RA 
LA 
LL 
RL 

Number of Bites Post-treatment (Hours) 
~2 5 5 B~ TTJ T2 R T5 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
6 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

2 
7 

13 

0 
2 

- ■ No entry. 

*LA * left arm, RA ■ right arm, LL = left leg, RL = right leg. 
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0 
3 

0 
0 

0 
0 

0 
1 

0 
3 

15 
10 

0 
9 
2 

1 
5 
1 

0 
0 
3 

0 
0 
2 

0 
5 
8 

0 
8 
6 

0 
0 

11 

0 
2 

0 
1 

0 
0 

0 
1 

1 
1 

2 

3 

15 

0 
0 

15 

1 
8 
7 

0 
5 

12 

1 
1 
4 

4 
5 

12 

0 
3 
5 

0 
0 
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Table 6 (Continued) 

•Mosquito Repellency Test 
with Aedes aegypti L. Under Controlled 
Conditions of Variable High Humidity 

(78T to 95"F, Relative Humidity 74% to 100%) 

ubject 
umber Sex Formulation 

Test 
Site* 

Number of Bites Post-treatment (Hours) 
0 2 4 6 8 10 12 14 16 

-05528 M 3M LA 0 0 0 0 0 3 
-? 

11 ' 4 8 
U.S. Army RA 0 0 8 6 4 15 o'< 0? 0 
Control LL - - - - - 13 - 15 - 
Control RL - - - - 15 - 5 - 9 

-05529 F 3M LA 0 0 0 0 0 1 1 1 5 
U.S. Army RA 0 0 0 0 0 6 0 0 0 
Control LL - - - - - 14 - 15 12 
Control RL m - - - 6 - 15 -   • - 

1-05530 M 3M RA 0 0 0 0 0 0 2 1 3 
U.S. Army LA 0 0 0 0 8 5 0 0 0 
Control LL - - - - - 11 10 - - 
Control RL ■! - - - 13 - - 15 13 i 

j 
-  No entry. 

'LA » left arm, RA » right arm, LL = left leg, RL * right leg. 

/       Q*.a<,Tjo-n  ~b'-t_   J *Cta* .ntf\ M*&   l-l%-lt> 
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Subject 
Number       Sex 

J-05521        M 

J-05522       F 

J-05523        M 

If ">5524        F 
W 

J-05525        M 

J-05526        M 

J-05527        F 

12 

Table 7 

Mosquito Repel!ency Test 
with Aedes aegypti L. Under Controlled 

Conditions of Hot wTth High Humidity 
(86"F to lOO'F, Relative Humidity 14% to 44%) 

Formulation 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

3M 
U.S. Army 
Control 
Control 

Test 
Site* 

LA 
RA 
LL 
RL 

LA 
RA 
LL 
RL 

RA 
LA 
LL 
RL 

RA 
LA 
LL 
RL 

LA 
RA 
LL 
RL 

RA 
LA 
LL 
RL 

RA 
LA 
LL 
RL 

Number of Bites Post-treatment (Hours) 
~2 * ST" "3 TO TT 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

13 

0 
4 
6 

0 
0 

12 

0 
0 
7 

0 
0 

11 

0 
4 

12 

0 
0 
3 

0 
0 
1 

- » No entry. 

M.A * left arm, RA » right arm, LL » left leg, RL ■ right leg. 

& 

0 
0 

0 
0 

15 

0 
1 

0 
0 

0 
0 

11 

0 
1 

13 

0 
0 

15 

0 
2 
3 

0 
1 
8 

0 
0 
2 

1 
0 

14 

0 
2 
6 

0 
1 
9 

0 
6 
2 

IT 
i 
2 

15 

0 
1 

13 

0 
2 

0 
0 

1 
5 

15 

0 
0 

0 
3 

0 
3 

15 

4 
0 

15 

1 
4 

15 

0 
1 
9 

0 
6 
8 

0 
0 
8 

0 
0 

11 
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Table 7 (Continued) 

,Mosquito Repellency Test 
with Aedes aegypti L. Under Controlled 
Conditions or Hot with High Humidity 

(86'F to 100"F, Relative Humidity 14% to 44%) 

Subject 
Sex Formulation 

Test 
Site* 

Number of Bites 1 >ost- treatment (Hours) 
dumber 0 z 4 6 8 10 12 14 16 

J-05528 M 3M 
U.S. Army 
Control 
Control 

LA 
RA 
LL 
RL 

0 
0 

0 
0 

0 
1 
5 

0 
2 

8 

0 
0 
7 

0 
0 

2 

1 
6 
3 

1 
0 

0 

2 
0 
6 

J-05529 F 3M 
U.S. Army 
Control 
Control 

LA 
RA 
LL 
RL 

0 
0 

0 
0 

0 
0 

0 
0 

11 

0 
0 

10 

0 
0 

14 

0 
3 

12 

0 
2 

2 

0 
0 

13 

J-05530 M 3M 
U.S. Army 
Control 
Control 

RA 
LA 
LL 
RL 

0 
0 

0 
0 

0 
0 

0 
0 

6 

0 
0 
5 

0 
0 

1 

0 
1 
2 

0 
1 

4 

2 
0 
1 

■ No entry. 

*LA « left arm, RA ■ right arm, LL ■ left leg, RL * right leg. 

& 
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field Testing of Candidate 
Mosquito Repellent Formulations 

Study No. 
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6171-113 

Hazleton Laboratories America, Inc. 
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Madison, Wisconsin    53704 
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Sponsor's Project Directors 
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Neil A. Randen, PhD 

Susana R.K. de Dennis, MD 
Curtis C. Dary, PhD, RPE 

Proposed Study Timetable 
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July 17, 1986 
July 22, 1986 
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OBJECTIVE 

The objective of this study was to compare the performance of a candidate 
mosquito repellent, manufactured by the Sponsor, to the current mosquito 
repellent developed by the U.S. Army under field conditions 1n the presence of 
biting populations of an Anopheles species (Anopheles Sp.) and a species of 
the genus Aedes. 

EQUIPMENT AND TEST MATERIAL 

Equipment 

o Balance, two significant places 
o Battery-operated aspirators 
o Microscope 
o Mosquito identification key 
o Light meter 
o Watch 
o Insect collection vials 
o Clothing for standardizing color (blue) 
o Battery-operated head lamps 
o Head nets 

*      o Cotton gloves 
o Chairs 
o Table 
o Notebook and data sheets 
o Ivory* liquid soap and towels 
o Water 

Subject Population 

The test subjects consisted of a group of healthy human volunteers (60:40 
ratio of males to nonpregnant, non-nursing females) between 18 and 45 years 
old.    The subjects were, to the best of their knowledge, not hypersensitive to 
Insect bites or repellent formulations. 

Test Populations of Mosoultoes 

Field populations of mosoultoes, Identified as Aedes soil Id tans (Walker) and 
Anopheles crucians (Wledemann) and A. quadrimaculatus (Say) were Identified In 
the test areas. 

Tttt ftrttt 

Two test areas were chosen from four original study areas that were proposed 
by consulting entomologists 1n Southwestern Louisiana. These areas were 
chosen because of the avidity of the biting populations of mosquitoes. Tests 
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of repellency with exposure to Aedes soilicitans W. were conducted along a 
fresh water bayou canal in-Sect7on"T4 (RU, Tlbbj at 92V20" latitude and 
29"/40" longitude in Vermillion Parish, Louisiana. 

Repellency tests with the Anopheles Sp. were conducted in a pasture adjacent 
to a rice field in Section 41   (R3W, TT05), at 92"/40" latitude and 30V13* 
longitude in Jefferson Davis Parish, Louisiana.    Tests required changes 1n 
location within the test area to assure proper landing and biting rates. 

TEST PROCEDURES 

Preliminary Procedures 

The entomological staff at Hazleton Laboratories America, Inc. (HLA) conducted 
preliminary tests to confirm the presence of species of the genera Aedes and 
Anopheles Sp. in the proposed test area. These tests included a determination 
of the time of maximum biting activity. The data obtained were used to 
determine the testing schedule as well as the biting locations (e.g., arms, 
legs, etc.). 

Definitive Tests 

The test subjects wore uniformly colored garments (blue) to eliminate any 
variability in attraction. All portions of the body not treated with 
repellent were suitably covered. The test surfaces (arms and legs) were 
washed with Ivory liquid soap, rinsed with water, and towel dried without 
rubbing. 

The repellents were applied according to label directions, as would be 
expected of the average user. The quantity of repellent applied was 
determined by weighing the repellent container before and after each 
application. The surface area of the treated portions of each subjects arms 
and legs was measured before application. The repellents were applied evenly 
to the forearms and lower legs of the subjects, by the subjects, according to 
the standard method (ASTM:E939-83). The choice of arms and legs to be tested 
with each formulation was determined randomly according to a paired design. 
The standard repellent was paired with the test repellent on opposite arms and 
with similar pairing on the legs. All untreated areas were covered. Sleeves 
were secured with Gauze-Tex- (General Bandage Inc., Morton Grove, 
Illinois.). Hands were covered with cotton twill gloves, Dickies*. 

The test subjects (n = 3) remained in the test area throughout the study 
period. The subjects were exposed for 10 minutes on the hour following 
application. The exposure periods were extended beyond 10 minutes when the 
biting frequency of the target species of mosquito became lower than that of 
the nontarget species; this happened when testing Anopheles Sp. 
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Observations were made until the repellent failed. Failure was judged 
according to the standard,method (ASTM:E939-83) where a first confirmed bite 
was followed by a second bite within 30 minutes of the first bite. A 
confirmed bite was considered to be a bite by the target species. Biting 
mosquitoes were identified on repellent-treated areas by the subjects and the 
recorders. When on-sight Identification was difficult because of failing 
light, biting mosquitoes were aspirated and Identified in the resting quarters. 

Avidity of the target species was evaluated throughout the study period. 
Recorders were dressed similarly to the test subjects and were exposed on 
untreated areas of their arms and legs for 1 minute or until greater than 
10 bites by the target species occurred. Frequent changes in location were 
required to accommodate the target species according to evaluations of avidity. 

RESULTS 

The doses of the repellents applied to the test sites are in Table 1. 
Exposure to mosquitoes was observed from Time 0 until the products failed to . 
repell the target species. (Tables 2 and 3). The environmental conditions of 
the test locations are in Tables 4 and 5. 

APPROVAL ' 
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Medical Director 
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Study No. 6171-113 

Table 1 

Estimations of Dosage 
of Repellent Applied to Test Areas 

on Human Subjects 

£ 

Subject 
Number 

Test 
Site 

J-05775 LA 
RA 
LL 
RL 

J-05776 LA 
RA 
LL 
RL 

J-05777 LA 
RA 
LL 
RL 

LA * left arm. 
RA ■ right arm 
LL - left leg. 
RL - right leg • 

*Est1mated value. 

Dosage 
(g) 

Area 
issrl 

1.4 
0.3* 
0.4 
1.8 

511.3 
511.3 
800 
800 

0.2 
1.9 
3.6 
0.5 

600 
600 

1,015 
1,015 

1.6 
0.4 
0.3 
8.0 

443.9 
443.9 
864 
864 

-94- 

Dosage 
(mq/cm*) 

2.7 
0.6 
0.5 
2.3 

0.3 
3.2 
3.5 
0.5 

3.6 
0.9 
0.3 
9.3 
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Study No. 6171-113 

Table 4 

Test Conditions During Subject Exposure 
to Anopheles Sp. 

£ 

Temperature Relative Air (Wind) 
Time CF) Humidity (%) 

80 

Spe >ed (MPR) 

1030 86 <5 
1100 - - - 
1200* 92 67 <5 
1300 92 66 <5 
1430 82 77 6 
1500 - - - 
1600 83 70 <5 
1700 - - - 

1800 - - - 
1900 81 67 <5 
2000 83 70 <5 
2140 76 86 <5 
2200 - - - 

2315 76 90 <5 
2418 73 89 <5 
0138 74 92 <5 

- = No entry. 

*Noon• 
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Study No. 6171-113 

Table 5 

Test Conditions During Subject Exposure 
to Aedes Soilicitans (Walker) 

Air (Wind) 
Time        (T) Humidity (%) Speed (MPR) 

1000 88 79 <5 
1100 88 72 <5 
1200* 92 70 <5 
1300 92 68 <5 

Temptrature Relative 
(T) Humidity (%) 

88 79 
88 72 
92 70 
92 68 
88 70 
85 80 
92 66 
91 68 
88 74 
86 74 
84 88 
82 80 
82 80 
80 92 

1400 88 70 <5 
1500 85 80 <5 
1600 92 66 <5 
1700 91 68 <5 
1800 88 74 6 
1900 86 74 <5 
2000 84 88 <5 
2100 82 80 <5 
2200 82 80 <5 

C^            2300 80 92 <5 
•            2400 - 

0100 79 93 <5 
i 

- = No entry. 

*Noon. 
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ARTHROPOD REPELLENT PROJECT 
USER ACCEPTABILITY TESTING 

PHASE II RESULTS 
CMR PROJECT #1570 

Prepared for: Craig Sterling, Personal Care Products/3M 
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Background 

As part of a 3M development contract for the U.S. Army, contract number 

DAM017-85-C-5017, Controlled-Release Personal Use Arthropod Repellent 

Formulation, Phase II, a user acceptability test was conducted by 

Corporate Marketing Research.    A 3M formulation, containing DEET as 

active Ingredient in a lotion base, was tested and compared with the 

current Army standard Insect repellent.    This report presents the 

findings of the five-foot odor detectabillty test and of absolute and 

relative acceptability tests of both products. 

-102- 

'AWrttVttKfr 



nmn*mi\mnW*mT!W*^™K*mX^WnUXlnWXWni»™wrUJ<*X**Vwwy>WWt*t*V-\***wn*w\J<r***irrwjv,.w.~w?<*ri 

Methodology 

Testing was conducted in Dallas, Texas. A sample of 200 respondents 

participated in the product tests. All were qualified as being between 

18 and 35 years old and as not having any skin disease, dermatological 

problems or sensitivities to topical skin care products. In addition, 

female respondents who were pregnant were excluded. This sample was 

chosen to be demographically close to the current make-up of the U.S. 

Army. Of the 200, 20 (10%) were female and 60 (30%) were non-Caucasian. 

Respondents first tested the detectabillty of the odor of each product. 

They were placed five feet away from a person who had applied one of the 

repellents to both his or her forearms. After approximately 10 seconds, 

they were asked if they could detect an odor. They were then exposed to 

ff       the other product, on the arms of a different person, and asked If they 

could detect its odor. Respondents who could detect an odor were asked 

to rate the strength of the odor. 

Next, respondents applied a small amount of the 3M formulation to one of 

their forearms and a small amount of the standard Army repellent to the 

other forearm. One half of the respondents tried the 3M product first 

and one half tried the military product first. They then were asked a 

short series of questions about their preferences. The respondents were 

then taken outdoors, and remained in that warm and humid environment for 

10 minutes, after which they returned to the test facility and were 

questioned again about their preferences and likelihood to use each 

product. Temperatures ranged from 82° F to 100° F, with an average of 

94° F. Humidity ranged from 9% to 78%, with and average of 27%. 

-103- 
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Results 

Of the 200 respondents, 11.5% (23) could detect the odor of the 3M 

product and 10% (20) could detect the odor of the military product. Four 

respondents (2%) detected the odor of both products. 

To test absolute acceptability, respondents were asiced whether or not 

they would be lilcely to use each formulation if  they were involved in an 

outdoor activity, given that no other insect repellent was available. 

Immediately after application, 94.5% of respondents (189) stated that 

they would be at least somewhat likely to use the 3M formulation. After 

being outdoors for 10 minutes, 88% (176) stated that they would be at 

least somewhat likely to use the 3M formulation. Immediately after 

application, 96.5 % (193) stated that they would be at least somewhat 

likely to use the military standard formulation. After being outdoors 

for 10 minutes 91% (182) stated that they would be at least somewhat 

likely to use the military standard formulation. These results are 

projectable to the general population of military age personnel of 

similar demographics with accuracy of +_ 6% at the 90% confidence level. 

In comparative testing, which was conducted after respondents had been 

outdoors, respondents were asked which of the two repellents they would 

prefer to use 1f they were involved 1n an outdoor activity. 46.5% of 

respondents (93) preferred the 3M formulation and 53% (106) prefered the 

military standard product. A 12% difference would be statistically 

significant at the 90% confidence level (14% at 95% confidence), 

therefore no difference in preference between the products can be 

confirmed. 

104- 
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Conclusion 

The 3M formulation far exceeds the 75% user acceptability requirement of 

the Army contract.    There 1s no statistically significant difference 

between the acceptability of the 3M Insect-repellent formulation and that 

of the military standard insect repellent.    The 3M formulation has 

virtually the same odor detectabllity at five feet as the current 

military standard formulation. 

^' PAS:dg 
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Manager, Toxicology Services 
Medical Department/3M 
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Introduction 

This is a summary of pertinent toxicity tests that were conducted in 
conjunction vith this project. Original reports are in the 3M files. 

Various formulations were tested but results from the control (the current 
standard of 75% DEET* and 25% ethanol) and the final 3M candidate are 
summarized here. 

All formulations vere assigned code numbers (T-Numbers) for ease of 
reference and security of composition. This procedure also aided in 
avoiding bias in the laboratory. 

*N,N-diethyl-m-toluamide 

- 1 - 
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Procedures 

Eye Irritation 
Hie test was conducted according to U.S. Environmental Protection Agency 
Guidelines for Testing Pesticides and Toxic Substances.  The Draize 
procedure was followed using New Zealand white rabbits with a washed and an 
unwashed group.  The washed eyes were flushed with lukewarm water for one 
minute beginning 30 seconds after Instillation.  Observations were recorded 
at 1, 2*«, U8, 72, and 96 hours then at 7. It and 21 days after treatment. 

Primary Dermal Irritation 
The test was conducted according to the U.S. Environmental Protection 
Agency Guidelines for Testing Pesticides and Toxic Substances.  Test sites 
were prepared by clipping the hair from the backs and flanks of 6 Hew 
Zealand white rabbits.  One-half (0-5) ml of sample was spread evenly over 
the intact skin of each test site, covered with a 2.5 x 2.5 cm gauze pad 
and secured in a semi-occlusive condition for k  hours.  Patches were then 
removed and the test sites washed with lukewarm water and paper towels. 
All sites were scored by the Draize method at 1/2, 2U, U8 and 72 hours 
after patch removal. 

Acute Oral Toxicity 
The test was conducted according to the U.S. Environmental Protection 
Agency Guidelines for Testing Pesticides and Toxic Substances.  Young adult 
Sprague-Dawley albino rats were divided into groups of five males and five 
females.  Each animal received test material equivalent to 5 g/kg of body 
weight by gavage following an overnight fast.  Observations were at 1, 2.5 
and U hours following dosing, then twice daily for lU days.  The animals 
were weighed Just before dosing, at 7 days and at lU days then necropsled 
for gross observation. 

Acute Dermal Toxicity 
The test was conducted according to the U.S. Environmental Protection 
Agency Guidelines for Testing Pesticides and Toxic Substances.  Test 
species and test site preparation were similar to those described above for 
Primary Dermal Irritation.  The test material, 2 g/kg body weight, was 
applied to the backs of five male and five female rabbits then covered by a 
UxU inch gause patch and held in place in a semi-occlusive condition. 
Patches were removed after 2U hours and the sites washed with lukewarm 
water and paper towels.  The animals were observed for signs of toxicity 
and mortality at 1, 2.5, and k  hours after application then daily through 
the lU day observation period.  They were also observed for irritation at 
1/2 hour after patch removal then on study days 3, 7, 10 and lU.  Animals 
were weighed Just before application then at 7 and iu  days.  All animals 
were then subjected to a gross necropsy. 

- 2 
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Ojfflj        Repeated Insult Human Patch Test 
^* In a modification of the Draize procedure, 0.2 ml of sample was applied to 

a Webril pad and secured with tape in an occlustve manner to the skin of 
human volunteers.  During a 3 week induction period, patches were applied 
three times per week for U8-72 hours. After a two week rest period, 
patches were applied to naive sites for 72 hours, then scored at 2U and U8 
hours after removal.  Two hundred seven subjects completed all phases of 
the study. 

This procedure was conducted instead of the guinea pig sensitization 
because the Repeated Insult Human Patch Test results are directly 
applicable to humans. 

- 3 - 
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I. 

Results 

Eye Irritation 
T-3755 - Mild to moderate irritation in both the washed and unwashed eyes. 
Pain response in one of six animals in the unwashed group but none in the 
washed group.  Conjunctival blanching and corneal epithelial peeling in all 
unwashed and one washed animal.  Petite hemorrhage in some animals in the 
washed eyes.  One unwashed eye had neo-vascularization at 7 days.  Signs 
persisted at 7 days but not at lU days.  Washing alleviated but did not 
prevent serious damage. 

T-3896 - Mild to moderate irritation in both washed and unwashed eyes. 
No pain response. Conjunctival blanching in all eyes.  Corneal epithelial 
peeling in unwashed eyes and in two of three washed eyes.  Petite 
hemorrhage in some unwashed eyes but none in the washed eyes.  Five of six 
unwashed eyes had all zero scores at 7 days and one had all zero scores at 
lU days. Two of three washed eyes had all zero scores at 7 days but one 
had approximately 13%  corneal epithelial peeling at 21 days. 

In a repeat of the wash procedure, two eyes were all zero scores at 7 days 
and one was all zero scores at lU days. 

Primary Dermal Irritation 
T-3755 - No irritation reported. 

T-3896 - Minimal erythema in three animals at 2U hours and two animals at 
U8 hours.  Minimal edema in one animal at 2k  and k8  hours. 

Acute Oral Toxiclty 
T-3755 - Three males and all females died within one day following dosing. 
The rat acute oral LD5O is less than 5 g/kg body weight. 

T-3896 - Red stained face on study days 1 and 2.  No other signs.  The rat 
oral LD50 is greater than 5 g/kg body weight. 

Acute Dermal Toxiclty 
T-3755 - All appeared clinically normal.  Irritation consisted of slight to 
severe erythema and edema, slight to marked atonia, desquamation, 
conaceousness and fissuring.  The rabbit acute dermal LD50 is greater than 
2 g/kg body weight. 

T-3896 - One female had signs of diarrhea on da/s U, 5 and 7.  There was 
■light to severe erythema, slight to moderate edema, desquamation, 
fissuring and some subcutaneous heraorrhaging.  The acute dermal LD50 in 
rabbits is greater than 2 g/kg body weight. 

Repeated Insult Human Patch Test 
T-3755 *nd T-3896 - Mild, transient irritation with no indication of 
sensitlzatlon. 
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HAZLETON LABORATORIES AMERICA, INC. 
3301 KINSMAN BLVO   •   P.O. BOX 7545   •   MADISON, Wl 53707   •   (600)241-4471    •   TLX 703956 HA2RAL MDS UD 

FINAL REPORT 

FRANK GRIFFITH, PH.O. 
MINNESOTA MINING & MANUFACTURING COMPANY 
TOXICOLOGY SERVICES 
ST. PAUL, MN  55101 

T-3896 

PURCHASE ORDER NUMBER: T757575-TBR, REL. #604 

SAMPLE NUMBER: 60405110 

SAMPLE ENTERED: 04x21/86 

REPORT PRINTED: 06^26/86 

€• 
ENCLOSED: ACUTE ORAL TOXICITY STUDY IN RATS - METHOD, SUMMARY, PATHOLOGY 

QAU STATEMENT 
RAW DATA/PROTOCOL APPENOIX 

SIGNED: 
EUEN M.   GL.AZA O 

.THrNfc 
STEUEN 
STUDY DIRECTOR 
ACUTE TOXICOLOGY 

DATE 

BY ANO FOR HAZLETON LABORATORIES AMERICA, INC. 

RAUI DATA FOR THIS STUDY ARE KEPT ON FILE AT HAZLETON LABORATORIES 
AMERICA, INC., MAOISON, WISCONSIN. 
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SAMPLE NUMBER: 60409110 PAGE   2 

T-3896 

ACUTE ORAL TOXICITY 

Objective:  To determine tha acutt oral toxicity produced whan a taat 
material ie adminiatered by the oral route (gavege) to rats according to 
the U.S. Environmental Protection Agency's Guidelines for Tasting 
Peaticidee end Toxic Subetencea. 

Test Meteriel:  T-3896 
Physical Description:  Unite cream 
Purity end Stability:  Sponaor aaaumes reeponaibi1ity for purity and 

stability determinetiona. 

Test Animal:  Young adult male and female elbino rate of the Sprague- 
Dawley atrain were procured, maintained by eex in group cegea in 
temparature- and humidity-controlled quarters, provided eontinuoue eecess 
to Purina Rodent Chow and water, and held for en acclimation period of 
et leest 7 days. 

Acclimated animals were choeen et random for the atudy.  Teat animals 
were houeed by sex in groupa of five and identified by animal number 
end correaponding eer teg.  Food and water were evailable MA  1ifaitms 
throughout the atudy, except for an overnight period juat before 
teet materiel adminiatration when food, but not water, wee withheld. 

Reeeon for Spec tea Selection:  The rat ie the animal classically used due to 
ite small size, reedy aveilabi1ity, and lerge amount of background date. 

Method:  Five mala and five female rete weighing between 200 end 239 g 
were ueed for a single doaage level of 9.0 g'kg. 

Preperetion end Adminiatration of Teat Material:  An individual dose 
wee calculated for each animal baaed upon ita faated body weight 
end edminietered undiluted by gevage. 

The doaa volume of the teet meteriel wee 9.19 ml/kg of body weight bessd 
upon en everege bulk denaity of 0.97 g/ml. 

Reeeon for Route of Adminiatration:  Thia ia the method for administering 
e known quentity of teet substence end hes been the route of choice 
historieelly. 

-115- 

bASMtiWsMXWXs^^ 



SAMPLE NUMBER: 60409110 

T-3896 

PAGE 

ACUTE ORAL TOXICITY (CONTINUED) 

Observotions:  The animal* ware observed for clinical signs and mortality 
at i, 2.9 and 4 hours after test material administration.  The animals 
were observed daily thereafter for 14 days for clinical signs and twice 
daily for mortality. 

All animals ware weighed just before test material administration, at 
7 days and et study termination. 

Pathology:  At study terminetion ell enimals ware euthanatized, subjected 
to a groas necropsy exeminetion and all abnormalities were recorded. 
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SAMPLE NUMBER: 60405110 PAGE   4 

T-3896 

ACUTE ORAL TOXICITY (CONTINUED) 

SUMMARY 

Tost Animal:  Albino Rat* - Sprague-Oawlay strain 
Sourca:  Charlaa River Laboratories, Inc., Portaga MI 
Data Animals Received:  03/1? and 04/14/86 
Tamparatura and Humidity of Animal Room:  19 to 23 Dagraas C.J 

38 to 66* Relative Humidity 

Method of Administration:  Oral Gevage 

Data Tast Started:  04/25/86 Data Test Completed:  05/09/86 

Estimated Oral LD50:  Mala - Greater than 5.0 g/kg of body weight 
Female - Greater than 5.0 g/kg of body weight 

Dosage Level     Average Body Weights (g)   Mortality (Number 
(g/kg)       Initial   Day 7  Terminal  Dead/Number Dosed) 

Male    5.0 218      279     327 0/5 

Female   5.0 208      245     248 0/5 

Comments: Red-stained face waa the only elinieal sign observed during 
the study. All animals had returned to a normal appeerance by Study 
Oay 2. 

Deviation from the protocol:  During the study period, the tempereture 
of the animal room renged from 19 to 23 degrees C. rather than 20 to 
24 degrees C. aa stated in the protocol.  This devietion is not considered 
to heve hed an effect on the validity of the study. 

^ 
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SAMPLE NUMBER: 60405110 PAGE 

T-3896 

ACUTE ORAL TOXICITY (CONTINUED> 

PATHOLOGY 

· Doeage Leve 1: 5.0 g/kg of body weight Date Dosed: 04/251"86 

Animal Teet Day 
Number Sex Died Sacri Heed Necropsy Comments 

C46892 M 14 No viaible leaiona. 

C45J915 M 14 No viaible leaiona. 

C453:7:7 M 14 No visible leaiona. 

C46894 M 14 No visible lesiona. 

C46895 M 14 No viaible lesiona. 

C46863 F 14 No via ib le lesions. 

C46841 F 14 No viaible lesiona. 

C46828 F 14 No viaible lesions. 

C4686'5 F 14 No visible lesiona. 

C46864 F 14 No visible lesiona. 

ReFerences: 

1. Hitch, R.K., "Acute Oral Toxicity Study," Peaticide Aaaeasment 
Guidelines, Subdivision F, Hazard Evaluation! Human and Domestic 
Animals, U.S. Environmental Protection Agency OFFice oF Pesticide 
and Toxic Substance Series 81-1, pp. )4-39, November 1982. 

2. 40 CFR 160. 

). OHEW Publication No. <NIH 95-23 1995) Guide For the Care and Uae 
oF Labor•tory Animals. 
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QUALITY ASSURANCE STATEMENT 

Acute Oral Toxlclty Study 1n Rats 

Study No. 60405110 

The report as herein attached for the above-mentioned study has been reviewed 
by the assigned Quality Assurance Unit of Hazleton Laboratories America, Inc. 
In accordance with the Good Laboratory Practice Regulations as set forth in 
40 CFR 160.35 (b) (6) (7).    It has been found to Identify and/or describe the 
authorized methods and standard operating procedures followed In the conduct 
of the study.   Furthermore, the Quality Assurance Unit has conducted the 
following Inspections of the testing facilities utilized 1n the conduct of 
this study and has submitted written reports of said Inspections to the study 
director and/or management. 

Pate of Inspection Type of Inspection Date Issued to Management 

4/30/86 Process Audit 5/05/86 

6/01/86 Report Review 6/03/86 

&iteiJfA*«*'« ti    wgit^LJk 
Inspector, Quality Assurance Unit 
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Study Tide: 

Teac Material:      T' JfijjQLfl 

Doae Level:      ^'^ ^/vt^ 

Speciea: WcC\* 

CROSS CLINICAL OBSERVATIONS 

HLA No.: 

Vehicle: J^_ 
(*o«O^HO 

Sax: 122. 

Ob servaeiona 
Pre 
doae 

\ lours 
Nuabar of Atiaale Affected/Obaervation Period 

Study Day 
\tQ AS" H I 2 3 4 5 6 7 8 9 10 11   !   12 13 14 

Appeared ttorael r 1 H *\ i $ ^ £ 5 £ s s S" fT <T ,f s 5" 
rk \ 1 \ i o 0 0 0 0 0 0 r? Q ft p 0 o 

\ 

\ 

\ s. v s. . 
i 
\ 

ftkaai 

r s ■v 
N 

F- V. s 
N Nt 

• 

^N s r»v 

^j >- 
* 

Deathe 

Te clinician tr ^ $ rf> ¥ Qp ?« TKrfl g ^rW 2> fov nf (f V«v fa* Sf"i* 

Data        ttSC, t-3< VJT jt ■w % I ii % l& ! % % * j< % 1% % NA ■ Hoc Applieabla 
—   ■ Hoe Evident 

* - Found Dead, P.M. Check 

Raviewed By: TfH Dace:    S-IZ-^lo 

^ 
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Study Title:    _ 

Teac Material:      

Dose Level:        5T.O 

Species: 

CROSS CLINICAL OBSERVATIONS 

ftfsrfL- ProA TOYicjV^, 
T-^qu HLA No.: /*fi</oxilC> 

s, 3 **r 
Vehicle: m 

S«x: 

Ob servetions 
Pre 
doa« 

i lours 
Number of Animal* Affected/Obaarvation Period 

Study  Dav 
i IS ^ 1 2 3 4 5 6 7 8 9 10 11   1   12 13 14 

Appeared Normal fT a -a \ 6 5 £ 5 5 £ 5 5 f F ^ r s ff 

faff 0 1 ^ 4 O Q 0 0 P r? o 0 0 CO Q o 1? 0 

\ 

\ < 

V s. . 

*. 
S 

'V 
N 

/ S N, 

Death* 

Ta clinician rr? tP r/7 i£ W #P sft» 4«m # > # ^ ^ rff <Y*tf> »«»7 7Bm >w 

oac.   mc* v-pr ̂ P <fc ^ I, I % % Ife *; * % ¥f 
% At. & % ft 

NA • Hoc Applicable 
•   s Not Evident Reviewed By: Trn Dace:     'D-SZ-Vc 
* ■ Found Dead,  P.M.   Check 

'^ 

-122- 

&^&?^^ 



iH^PI'l-i-WwrP'i^v^" —■w^»i in 

# SAMPLE SUBMITTAL FORM 

ENCLOSE WITH SAMPLES AND SEND TO: 
HAZLETON LABORATORIES AMERICA. INC. 
Chemical and BioMedical Sciences Division 
3301 KINSMAN BOULEVARD 
MADISON. WISCONSIN  53704 
(608) 241-4471 

Submitted By: 

Company: _ 

P. O. Number. 

Pi 1).    (Za.rftTU Date: £y,i-jrg 
3M         Tor;g.o/.o<?-y     $A'£i//&gS 

  Typa of Report: _ 

Invoice To: 

Full QLP compliance: •< 
JLO. 

yea 
no 

FDA (21 CFR 58) 
EPA (TSCA - 40 CFR 792) 
EPA (FIFRA • 40 CFR 160) 
OECD 

All tests in one report 
'One report for each test 
Number of reports required 

r- 3901 

Samp..Name:3* U££ ±JfUC T-3t?*>s T-3197   T-3<?f. ZLflg**, T&OO 
Physical n*«rriptlnn--r-J7^^-  Cl^ifA*  Jyyg^gfj   lotw-na^ r   fl^i. at%J£A± . u^Uirt   L**i%rt 

Storage Requirement: , Room Temp. , Refrigerated • Otny^.e       JO/g 

Test — Acuta Oral Toxlcity in Rats 
 TP4207   internal semen: No. of animus. 

at  
  TP3206   FHSA semen; 5M-5F at 5.0 g/kg 

. Conduct defined study if death occurs at S.O g/kg 
_J^T TP3013   EPA screw; 5M-5F at 5.0 g/kg 
  Conduct defined study it death occurs at 5.0 g/kg 
TP2069   0EC0 screw; 5M-5F at S.O g/kg 
  Conduct defined study il death occurs at 5.0 g/kg 

Test — Primary Skirj Irritation 
iciten; I TP4209   internal sciten; No. of animaTs^IL 

No. of sites/rabbit Abraded T 
MT raob 

Special Instructions: 

Test - Acuta Dermal Toxlcity In Rabbits 
      TP3207   FHSA semen; 5M-5F at 2.0 g/kg 
"^  TP3016   EPA semen; 5M-5F at 2.0 g/kg 
 Conduct defined study il death occurs at 2.0 g/kg 

 TP2070   0EC0 semen: 5M-5F at 2.0 g/kg 
 Conduct defined study if death occurs at 2.0 g/kg 

Special Instructions:  

TP3208 FHSA: 6 rabbits-1 abrade&u. intact site per ribb 
TP3014 EPA: 6 rabbits-1 intact site/rabbit 

  TP2071 0EC0; 3 rabbits-1 intact site/rabbit 
  TP4206 00T Corrosiviiy; 6 rabbits-1 intact site/rabbit 

Special Instructions:  

Test — Primary Eya Irritation 
TP4208 
TP3209 
TP2012 
TP3015 
TP2072 

Internal screen: No. of animals 
FHSA; 6 rabbits unwashed 

Disposal of test material: 
 Return to submitter. 

Dispose of according to HLA SOP. 

1978 EPA; 6 rabbits unwashed-3 washed 
1982 EPA: 6 rabbits unwashed 
0EC0. 3 rabbits unwashed 

 3 Rabbits washed at 4 sec. 
  3 Rabbits washed at 30 sec 

Special Instructions:  

Test — Guinaa Pig Sansitization 
  TP2017   EPA Magnusson-KRgman maximization 
  TP2008   EPA BuemeT'sensitization 

Special instructions 

FOR HLA USE 
, - Additional r.nmmmnin- CoOtjOCTT       kCCofc^OQ     TO       -rvrg:       ft,TTtVC*€^    ^CTCCC*- ■ 

This form is to be used when submitting a sample for routine acute testing. Speciel testing needs can be easily arranged by 
contacting the Acute Toxicology Department at (608V241-4*71 Ext. 304 or the Client Services Center at Ext. 222. 

mmmi . __ ..»•■*( —T««I i <BOB<\TOB(e«;   •   rpov i _ BPT«H| TQP RECORDS 
-'l 2 3-' 
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$& HAZL5XOIM osoAAToniEs AMERICA INC 

3301 KINSMAN M.V0.    •   PO   BOX 7946    •    MADISON   Wl S3707    .    SO* 241-4471    •    TU "03966 HAZIUL MO* JO 

MOTOCOL TP3013 

*"» 

® 

Acuts Oral Toaicity Study in latt 
(1982 EPA Guidelines) 

Study Ro. ^OHO'SVX^ 

for 

Ths 3M Coupany 
St. Paul, Minnesot* 

tletou Lsborstoriss Aaarica, lac 
Lifs Science* Division 
3301 Kinsaan Bouleverd 

Madison, Visconsia 33704 

April 8, 1986 

1986,   Bsslscou Uborscorist AsMrics,   Inc 

Cnemicsi & BioMedical Sciences Division 
- 124- 

te&r&tt&A'J^ 



i$ 

PtOTOCOL TP3013 

AcuCa Oral Toxic icy Study in Rics 
(1*62 EPA Guidalinat) 

Study Me. 

Study Location 

T««t Meterial 

Sponsor'a R«pr«aantaciv« 

Study Director 

Propoaed Tinacabla 
Starting Data 
Coapletion Data 
Final laport Data 

Baslacon Laboratories Aaarica, Inc. 
Lifa Sciancaa Diviaion 
3301 Kinanen Boulevard 
Madiaon, Wiaconain 33704 

(See aeaple aubaittal form) 

F. D. Griffith, PhD 

Steven M. Glaxa 

Week of S-'iX-^o 
Week of  -s-S-^o 
Waak of  <©-T..- «o 

<*\o S-T-^-^SO 
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PROTOCOL TP3013 

I.  Study Tide 

2.  Objective 

3.    Test HiCtriil 

A. Identification 

B. Physical Description 

C. Purity and  Stability 

D. Storage Conditions 

*• 

• 

Retention 

r. Safety Precautions 

4.    Regulatory Compliance 

5.    Quality Assurance 

^ 

sfifcitStWMvMidwi: j.""_■"*V"*** «>*'• •"• •'*■ ."• ."* ."» 

Acute Oral Toxicity Study in Rats (1982 
EPA Guidelines) 

To determine the acute oral toxicity 
produced when the test material is 
administered by the oral route (gavage) 
to rats 

(See sample submittal form) 

(See sample submittal form) 

The Sponsor assumes responsibility for 
purity and stability determinations. 

(See sample submittal form) 

Any unused test material will be 
discarded 30 days after issuance of the 
final report unless directed otherwise 
by the Sponsor.* 

Laboratory personnel will take the 
normal necessary precautions in 
handling a substance of unknown 
toxicity. Laboratory clothing, latex 
gloves, safety glasses, and a particle 
mask approved for toxic dusts must be 
worn. 

All aspects of this study will conform 
to the U.  S. Environmental Protection 
Agency's Guidelines for Testing 
Pesticides and Toxic Substances^ and 
the 0*. S. Environmental Protection 
Agency's Good Laboratory Practice 
Standards•••" 

The conduct of this study and the final 
report will be audited by the Quality 
Assurance Unit in accordance with 
Standard Operating Procedures (SOPs) at 
Hazleton Laboratories America, Inc. 
(HLA). 
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6. Experimental Design 

A. Animals 

(1) Species 

(2) Strain/Source 

(3) Age at Initiation 

(4) Weight at Initiation 

(5) Number/Sex 

(6) Identification 

6 (7) Husbandry 

(a) Bousing 

(b) Food 

(e) Water 

(d)  Contaminants 

Albino rat 

Sprague-Dawley/Charles River 
Laboratories, Portage, Michigan 

Young adult (approximately 8 weeks of 
age) 

200 Co 300 g (range oust be +20Z of the 
mean weight) 

Five/sex 

Each animal will be assigned a 
permanent identification number and 
will be identified with a metal ear 
tag. All data collected from an animal 
will be recorded and filed under its 
identification number. 

Animal husbandry and housing at HLA 
comply with standards outlined in the 
"Guide for the Care and Use of 
Laboratory Animals."  Care will be 
taken to ensure that the animals are 
not disturbed for reasons other than 
data collection and routine maintenance. 

The animals will be separated by sex 
and group housed in screen-bottom 
stainless steel cages (heavy gauge) 
held on racks with absorbent pan liners 
in the urine- and feces-collecting 
pans. Pan liners will be changed at 
least three times each week. 

Purina Rodent Chow* will be provided 
ad libitum. 

Water will be provided ad libitum. 

No contaminants are expected to be 
present in the feed or water which 
would interfere with and affect the 
results of the study. 
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(e) Environment of 
Animal Room 

o Temperature 

o Relative 
Humidity 

o Air Change 

o Light Cycle 

(f) Acclimation 

(8) Selection of 
Test Animals 

(9) Justification 

B. Procedures 

(1) Experimental Design 

(2) Preperation and 
Administration of 
Test Material 

*3\ 

22*C +2* 

SOX +20Z 

At least 10 changes an hour of filtered 
100Z outside air 

12 hours light/12 hours dark 

At least 7 days 

The animals will be selected based on 
health and body weight. An adequate 
number of extra animals will be 
purchased so chat no animal in 
obviously poor health is placed on test. 

The rat is the animal classically used 
due to its small size, ready 
availability, and large amount of 
background data. 

Initially, a single dose of 5.0 g/kg 
will be administered to five males and 
five females. If no test material- 
related mortality is produced at this 
level, no further testing will be 
required. If any mortality occurs at 
the 5.0 g/kg dose level, additional 
dose levels may be added at the 
Sponsor's request. Each dose level 
will consist of five males and/or five 
females. Animals will be assigned to 
groups according to RLA Standard 
Operating Procedure OP-TOX 42. 

All animals will receive the same 
concentration of dosing solution per 
group.  If a solid, the test substance 
will he suspended in an appropriate 
vehicle.  If a liquid, the test 
substance will be dosed undiluted, 
using the specific density to determine 
the dose volume.  If the material is an 
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(3) Reason for Route 
of Administration 

C. Observation of Animals 

(1) Clinical Observations 

£ 
(2) Body Weights 

D. Pathology 

7. Report 

aerosol it will be discharged into a 
beaker and administered as a liquid. 
Individual dosages will be calculated 
based upon the animal's body weight 
taken just before administration of the 
test material* The animals will have 
feed withheld for approximately 17 to 
20 hours prior to test material 
administration• 

This is the method for administering a 
known quantity of test substance and 
has been the route of choice 
historically. 

The animals will be observed for 
clinical signs and mortality at 1.0. 
2.5* and 4 hours after test material 
administration. The animals will be 
observed daily thereafter for at least 
14 days for clinical signs and twice 
daily (morning and afternoon) for 
mortality* The duration of 
observations may be extended when 
considered necessary* 

Individual body weights will be 
recorded just prior to study initiation 
and at 7 and 14 days following test 
material administration and at death 
(when survival exceeds 1 day). 

All test animals, whether dying during 
the study or sacrificed et termination, 
will be subjected to a gross necropsy 
examination and abnormalities will be 
recorded. 

At termination of the study, a report which includes the following 
information will be prepared and submitted: 

A description of the test material 
A description of the test system 
Dates of study initiation and termination 
A tabulation of mortality data 
A description of any toxic effects 
A tabulation of body weights by sex and dose level 
LOJQ calculations for each sex with 95Z confidence intervals (when 
applicable) 
Gross pathology findings 
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8. Maintenance of Raw DaCa and Records 

Original data or copies thereof vill be available at HLA to facilitate 
auditing the study during its progress and prior to acceptance of the 
final report. When the final report is completed, all original paper 
data, as wall as the final report, will be retained in the archives of 
HLa>, Madison, Wisconsin* 

REFERENCES 

1. Hitch, R. K., "Acute Oral Toxicity Study," Pesticide Assessment 
Guidelines, Subdivision P. Hazard Evaluation:  Human and Domestic 
Animals. 0. S. Environmental Protection Agency Office of Pesticide end 
Toxic Substances Series 81-1, pp. 34-39 (November 1982). 

2. 40 CFR 160. 

3. 40 CFR 792. 

4. DHEW Publications No. (NIH) 78-23 (1978). 

APPLICABLE HLA STANDARD OPERATING PROCEDURES 

0P-T0X 2    Acute Oral Toxicity Study (OECD/1982 EPA Guidelines) 

OP-TOX 35   Quality Assurance Inspections of the Acute Toxicology Department 

OP-CENB 36  Animal Arrival, Observations, and Release from Acclimation 

OP-CENB 24  Unique Identification of Laboratory Animals and Their Cages and 
Identification Numbers for Medical Department Test Subjects 

OP-TARC 230 Monitoring, Recording, and Reporting of Animal Room Environmental 
Conditions 

0P-CEN 33   Archiving of Data 
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PROTOCOL APPROVAL 

.4 jULd 
& 

*/- /'^- /i> 
F. D. Grlffjfoh,  PhD 
Sponsor's Representative 
The 3M Coapany 

Die* 

Steven M. Giaxa 
Study Director 
Group Leader, Acute Toxicology 
HaiUton Laboratories Aaerica, Inc 

Data 
H-*-K= 
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. ~ HA%Le1:0N LABORATORIES AMERICA, INC. 
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SAMPLE NUMBER: 60405111 PAGE 

T-3996 

ACUTE DERMAL SCREEN 

Objective: To assess the systemic toxicity and relative skin irritancy 
of a test substance when this substance is applied to the skin according 
to the U.S. Environmental Protection Agency's Guidelines for Testing 
Pesticides and Toxic Substances. 

T e s t Ma t e r i a 1 : T- 3 8 9 6 
Physical Description: 
Purity and Stability: 

White cream 
Sponsor assumes responsibility for purity and 
stability determinations. 

Teat Animal: Young adult male and female rabbits of the New Zealand White 
strain were procured, maintained individually in screen-bottom cages 
in temperature- and humidity-controlled quarters, provided acceaa to 
water ~ libitym end a measured emount of Purina High Fiber Rabbit Chow, 
and held for an ecclimetion period of et leaat 7 daya. All animals were 
identified by animal number and corresponding ear tag. 

Acclimeted animals were choaen et random, treated, and maintained during 
the observation period •• apecified for the acclimation period. Approx­
imately twenty-four hours before teat material application, each rabbit's 
back waa ahavod with an electric clipper. The shaved area made up 
approximately 20~ of the total body surface. 

Reason for Speciea Selection: Historically, the New Zealand White 
albino rabbit has been the·animal of choice due to the large amount 
of background information on this species. 

Method: Five male end five female rabbits weighing between 2085 g and 
2694 g were used for a single dosage level of 2.0 g/kg. 

Preparation of Teat Materiel: An individual dose of the undiluted teat 
mate~ial was weighed out for each animal baaed upon its body weight at 
study initiation. 

Treatment: The teat materiel was applied to each animal's back and the 
area of application was covered with a 10 x 10-cm gauze patch secured 
with paper tape and overwrapped with Saran Wrap and Elaatoplast tape. 
Twenty-four hours later the bandages·were removed and the backs were 
washed with lukewarm tap water and disposable paper towels. Collars 
were applied to restrain the teat animals during the 24-hour exposure 
period. 

Reason for Route of Administration: Historically, the route of choice 
baaed on the method of Draize. 
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SAMPLE NUMBER: 60409111 PAGE 

T-3896 

ACUTE DERMAL SCREEN (CONTINUED) 

Observations:  The animal* were observed for clinical signs and mortality 
at 1, 2.5 and 4 hours after test material administretion.  Thirty 
minutes efter removal of the test material the initial dermal irritation 
reading was made.  Subsequent readings of dermal irritation were made 
on Study Days A,   7,   10 and 14.  The animals were observed daily for 
clinical signs and twice daily (morning mnd  afternoon) for mortality. 
The enimals were weighed just prior to test materiel application, at 
7 days and at study termination. 

Pathology:  At study termination, all animals were euthanatized, subjected 
to e gross necropsy examination and all abnormalities were recorded. 

c. 

w 
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SAMPLE NUMBER: 60409111 PAGE 

T-3896 

ACUTE DERMAL SCREEN (CONTINUED) 

SUMMARY 

Test Animal:  Albino Rabbits - New Zaaland White 
Source:  Hazleton Research Products, Inc., Denver PA 
Data Animals Received:  04/08 and 04x22/86 
Temperature and Humidity of Animal Room:  20 to 23 Degrees C.J 

41 to 61* Relative Humidity 

Data Test Started:  09/06/86       Data Test Completed:  09/20/86 

Method of Administration:  Dermal Application 

Estimated Dermal LD90:  Male - Greater than 2.0 g/kg of body weight 
Female - Greater than 2.0 g/kg of body weight 

£ 

® 

Dosage Laval 
(g/kg) 

Average 
Initial 

Body We 
Oay 7 

ights (g) 
Terminal 

Mortality (Number 
Deed/Number Dosed) 

Male 2.0 2461 2697 2713 0/9 

Female 2.0 2314 2999 2984 0/9 

Comments:  One female enimal (F13390) exhibited dierrhee on Study Dey 4 
end soft stools on Study Days 9 and 7.  All other animals appeered 
clinically normal throughout the study.  Dermel irritetion observed 
consisted of slight to severe erythema, and slight to moderete edema, 
desquamation and fissuring.  Subcutaneoue hemorrheging was also seen 
within the test site of six enimals. 

Deviation from the protocol:  Dermal irritetion readings were made on 
Study Day 4 rather then Study Dey 3 ee stated in the protocol.  This 
devietion is not considered to have hed en effect on the velidity of 
the study. 
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SAMPLE NUMBER; 60409111 

T-3896 

ACUTE OERMAL SCREEN 

PAGE   5 

(CONTINUED) 

PATHOLOGY 

£ 

Animal Test Day 
Number Sex Died Sacr i ficed 

F13377 M m 14 
F13364 M - 14 
F13271 M - 14 
F13382 ft - 14 
F13361 M - 14 
F13380 F - 14 
F13390 F - 14 
F13384 F - 14 
F13392 F - 14 
F13441 F 14 

References: 

Necropsy Comments 

No vi 
No vi 
No vi 
No v 
No vi 
No vi 
No vi 
No vi 
No vi 
No vi 

isible 
isible 
isible 
isible 
isible 
isible 
isible 
isible 
isible 
isible 

lesions, 
lesions, 
lesions, 
lesions. 
lesions, 
lesions, 
lesions, 
lesions, 
lesions, 
lesions. 

1. 

2. 

Hitch, R.K., "Acute Dermel Toxicity Study," Pesticide Assessment 
Guidelines, Subdivision F, Hazard Evaluation:  Human end Domestic 
Animals, U.S. Environmental Protection Agency Office of Pesticide 
and Toxic Substances Series 81-2, pp. 39-44, November, 1982. 

Oreize, J.H., 
end Cosmetics 
Officials of th 

"Appraisal of the Safety of Chemicels in Foods, Drugs, 
- Dermal Toxicity", Association of Food and Drug 

PP. e U.S. 4a-59 (1975) 

3.  40 CFR 160. 

4.  OHEU Publication No. (NIH 
of Laboratory Animals. 

85-23 1985) Guide for the Cara and Use 
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QUALITY ASSURANCE STATEMENT 

Acute Denial Toxidty Study In Rabbits 

Study No. 60405111 

The report as herein attached for the above-mentioned study has been reviewed 
by the assigned Quality Assurance Unit of Hazleton Laboratories America, Inc. 
In accordance with the Good Laboratory Practice Regulations as set forth In 
40 CFR 160.35 (b) (6) (7). It has been found to Identify and/or describe the 
authorized methods and standard operating procedures followed 1n the conduct 
of the study. Furthermore, the Quality Assurance Unit has conducted the 
following Inspections of the testing facilities utilized 1n the conduct of 
this study and has submitted written reports of said Inspections to the study 
director and/or management. 

Date of Inspection     Type of Inspection      Date Issued to Management 

4/30/86 Process Audit 5/05/86 

6/20/86 Report Review 6/24/86 

'Susan Kramllch Date 
Inspector, Quality Assurance Unit 
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ACUTE DERMAL APPLICATION (LDsn) IN RABBITS 

# 

TEST COMPOUND   T- .3^9^ 
Physical Description ha VI     MChlsjL 
DOSAGE LEVEL  (g/kgJ        3.Q DATE ANIMALS CLi 

*J    DATE ANIMAL KECEIVEDT^Y3-2-fc-nT   SOURCE        HRP 
DATE ANIMALS CLIPPED 
SOURCE 

_   RT NO.  L-C'UDGIII 
VEHICLE ftsQ- 

fcSsSA     TEC" ET 
ROOM NO. TkL 

s\ ra.ri UcuJ £eaWni UAN.\« 

DOSAGE CALCULATIONS 

Fl- 

S 

ANIMAL 
NUMBER 

J£Z2 
^3^ 
J£Zl 
aam 
jaai 
_22&2 
aaaa 

_S2Si£ 
M 

¥feftl 

BODY WT 
(kl) 

i   DOSE LEVEL 

JLO£ 
<1±A£JL 
JJU1 
JLl£l 

■033 

&Q 

AM 
JL1U 

a 

DOSE 
ANIMAL  (g) 

£31 
S^I. 
H,& 
JLIZ. 
SAL 
£J±. 
±L£L 
JUA. 
JL&L 
1.11 

COMPOUND PREPARATION WEIGHTS 
TARE WT T TOTAL WT 

J2j    I W.S7 
%J1 
q *i ^fcr 
-L2£. '3,77 
Ail 
^ao 

)3,7Q 
/V.3/ 

^li. 
0.37 

9. »<t 

q.3\ 

iLll 
/3.S7 
/3,7 7 
/2. ig 

SAMPLE WT 

&2£ 
<r,y7 
lid 
iU2 
j££L 
^1L 
Usia 
Itfe* 
4,5^ 

%j2 
CALCULATED BT: 
VERIFIED IT: fofo 

DATE: 
DATE: 

SCALE USED:^7^M|> ^lVr 3 

CONDUCTED BY: 
APPROVED BY: 

DATE 
DATE 

£-<*-yb 
>/fe/gfr 

PCHTHAT—TTATTAZT 
NUMBER / NUMBER 

£k_22_L2 
.M14 
.3371 
33?a 
aau 
33*0 
33^0 
33M 
33<U 

aim 330 t^ 
TECHNICIAN 
DATE T^TT 

AHTMAL BODY WEIGHTS (%\ 

PREP SEX 

*xnr. 
9m 

jfL 

IT 
STUDY DAY 

P<o<*S 

^2J£^i 
asa 
Aj^j 
aasfa 
asaa. 
35^ 
mi 

fmn 
iLk. 

SCALE  USED fa   -f-g-C+a-    KT#CKJ    \/jrr>>? 

J£. 
£Jg_ 

f12L 
10/4 
&2& 
,t£23 

*^< 

!££L 

-LL 

J£^ji 
r??iv</ 
tt*ft</ 
,Jk7^ 
337G 
^?i£l 

-g^*' 
^^ 

^<r^r 

JOli 
Jii£5l 
a^a 

^L ■ua 
fej 

<-.'■? 

flg 
c-^o 

O^AA.»«NO.\ ft*Vox*d   S-^-Hu   ■»*»* 
I   -   INTACT   ®C^J W <Q) a'/t/W 
A-  ABRADED ®W or   s/l/B.** 

(1055A)   F  -FEMALE      9 4Z*~\ *~*^ >\U>l<i(o **. 

NA  -  NOT APPLICABLE 

Reviewed  by 

Date 

fni 
5- ll-tlj 
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ACUTE tfERMAt  IRRITATION RECOKu 

<g3 
Dosage Level: ^.Q Q /^^ 

HLANo.:     (oOVOStll 

Observation Perioa  (Days) 

£ 

Erythema 
Td 
Atoma 
Desquamaeion 
Coriaceousncss 
Fissuring 

Erychema 
Edema 
Atoma 
Desquamation 
Coriaceousncss 
Fissuring 

irvenema 
IS ema 

> 
Aconia 
Desquamacion 
Coriaceousncss 
Fissurin s. 

Erythema 
Edema 
Atoma 
Desquamacion 
Coriaceousncss 
Fissuring 

Eryth 
Edema 
Atoma 
Desquamacion 
Cor iaceousness 
Fissuring 

Technician 

Dace mk 

Males 

i s^% SL 
JL nr 

30 5/: 

Animal Nb.:f\ 3377      (jntacg) Abraded 

XL 

£ 
i 
± JL 

ja. 
n 

XL 
XL. 
Q 
Q 

Animal No.:Fl ZZC/j/     (intacE?Abraded 

XX 

_CL 

£ 

5E 
XL 

5 
XI 
£L 

S 
12. 

Animal No.: Fl 33*71      (lnt7ct> Abrade a 

XL 

.2. 

-2JL 

JL 

5 
I 

xr 
XL. 
jQ. 
H 
Q 

An imal So .: £1 33K2     (Intact) Abraded 

XL _o_ 
XL 

* 

J2JL 

JL 

XL. 

XL 

£ 
21 
XL 
n 

Animal Ko.:f\ 3^1       d^tact) Abraded 

XL 

*m 
«/i 

_ZA- 

IL 

Vrv* 

3/lO 

<3-^ 

A - Suocutaneous hetnorrnage   (V> 
*// 3 

5= 

w 
^7/i 

XL 
XL 
XL 
XL 
XL 
r> 

rt? 
%0 

Femaies 

^ 

7 

«fi 

IU 

V* '3D 

Animal  1ta.:?\  V&D 

XL 

& 

Q 
O 

k. 

-Q. 

i 
i ¥ 

ZE 
XL 
O- 2 
r> 

Animal  No.: p\  ^JQQ    ^fntacpAbradec 

■8- 
Jl_ 
XL 
XL 

O 

* 

XL 

T? 

I 
IT 

Animal NO.:PI   33*3*-/     (tncac^Abraoec 

XL 

X_ 
O 

ZE 

n 

"«r 

2S 

£ 
£ 
1 
£. 

Animal No.:f\   3393     (IttcacjyAtTadec 

O 

2 
* 

£L 

± 
o 

XL 
XL 
XI 

Animal  No 
*)j 

XL 

XL 

XI 
TIYA 

5fl 
■nvt 

5te 

B  - Blanching 
C - Scab formation 

ffto X D  - Eschar  @«S«^   N* ™ 
>£>'   ) E  - Exfoliacion Revieweo by    WA       Dace    5   Zl-^\o 

©tnW,, errors    S/«o |VU T(\<* 
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SAMPLE SUBMITTAL FORM 

ENCLOSE WITH SAMPLES AND SEND TO: 
HAZLETON LABORATORIES AMERICA. INC. 
Chemical and BioMedical Sciences Division 
3301 KINSMAN BOULEVARD 
MADISON, WISCONSIN  53704 
<608) 241-4471 

Submitted By: 

Company:     

P. O. Number. 

K 7).    (Za.rfiTV Date: •-JS - tk 
3M           Tt>Y/<LOA\06*      ^££.V ces> 

  Type of Report: _ 

Invoice To: 

Full GLP compliance: s% 
2*J°L 

All tests in one report 
'One report for each test 
Number of reports required 

yes 
no 

FDA (21 CFR 58) 
EPA (TSCA • 40 CFR 792) 

. EPA (FIFRA ■ 40 CFR 160) 
OECO r- s9ci 

Samp,eName:T-*^ ±$$3& T'3*<">t T'St97   t^Jt£ £ itl^£2™£ 
Physical PwrtpttonlzSLaJ^ QJL££JL Q^^o^^ic  acx-u-no^ ;  &*.*. atu/LAi, - i.*jit*rf   Lwrn* Physical Description 

Storage Requirement: Room Temp. . Refrigerated Other   t, a        J)0;g 

Test — Acute Oral Toxicity in Rats 
  TP4207   Internal screen: No. ol animals 

at  

Test — Primary Skin, Irritation 
>ctteen: I 

No of sites/rabbit 

€• _ 

  TP3206   FHSA screen. 5M-5F at 5.0 g/kg 
  Conduct defined study if death occurs at 5.0 g/kg 

fc^L TP3013   EPA screen; 5M-5F at 5.0 g/kg 
  Conduct defined study il death occurs at 5.0 g/kg 
TP2069    OECO screen; 5M-5F at 5.0 g/kg 
  Conduct defined study it death occurs at 5.0 g/kg 

Abraded 
nttact 7W/HT    3.4 

TP3208   FHSA; 6 rabbits-1 abradedO- intact site oer rlbbil 
TP3014   EPA: 6 rabbits-1 intact site/rabbit 

  TP2071    OECO; 3 rabbits-l intact site/rabbit 
  TP4206    DOT Corrosivity; 6 rabbits-1 mtact site/rabbit 

Special Instructions: .  

Special Instructions: 

Test - Acute Dermal Toxicity in Rabbits 
      TP3207   FHSA screen: 5M-5F at 2.0 g/kg 
^  TP3016   EPA screen; 5M-5F at 2.0 g/kg 
 Conduct defined study il death occurs at 2.0 g/kg 

  TP2070   OECO screen: 5M-5F at 2.0 g/kg 
 Conduct defined study if death occurs at 2 0 g/kg 

Special instructions: — 

Test — Primary Eye Irritation 
TP4208   internal screen; No. of animals  
TP3209   FHSA: 6 rabbits unwashed 
TP2012    1978 EPA; 6 rabbits unwashed-3 washed 
T P3015    1982 EPA; 6 rabbits unwashed 
TP2072   0EC0. 3 rabbits unwashed 
  3 Rabbits washed at 4 sec. 
  3 Rabbits washed at 30 sec. *, 

Special instructions: 

Disposal of test material: 
 Return to submitter. 

Dispose of according to HLA SOP. 

Test — Guinea Pig Sensitization 
  TP2017 
  TP2008 

Special Instructions 

EPA Magnusson-Khgman maximization 
EPA Buehier-sensitization 

® 
FOR HLA USE 
*dditionai Comffwnt*       C-ON^V1CX W^oaft^v^y   T^ -vrZ.—fejgfcSagfe   **5TCCoi.. 

This form is to be used when submitting a sample for routine acute testing Special testing needs can be easily arranged by 
contacting the Acute Toxicology Department at (608V241-4471 Ext 304 or the Client Services Center at Ext. 222. 

-143 
~«fjv i   nc"' -pp '*crr\pfS 

^-:• v . >:v^>;-/>^-;-^^^^^ 



^^r 

# 

HAZL5XO0I LABORATORIES AMERICA. INC. 
3301 KIN8MAN BLVD.   •   P.O. BOX 7545   •   MADISON, Wl 53707   •   (608) 241-4471   •   TLX 703956 HAZRAL MDS UD 

*     PROTOCOL TP3016 

Acute Dermal ToxiciCy Study in Rabbits 
(1982 EPA Guidelines) 

Study No. l0C
v\.C>'S\*\ 

for 

The 3M Company 
St. Paul, Hlnneaota 

by 

Haxleton Laboratories America, Inc 
Life Sciences Division 
3301 Kinsman Boulevard 

Madison, Wisconsin 53704 

April 8, 1986 

• 1986,  Hazleton Laboratories America,   Inc 
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PROTOCOL TP30L6 

Acute Dermal Toxicity Study in Rabbits 
(1982 EPA Guidelines) 

Study No. 

Study Location Hazleton Laboratories America, Inc. 
Life Sciences Division 
3301 Kinsman Boulevard 
Madison, Wisconsin 53704 

Test Material (See sample submittal form) 

Sponsor's Representative F. D. Griffith, PhD 

c 
Study Director 

Proposed Timetable 
Starting Date 
Completion Date 
Final Report Date 

Steven M.  Glaza 

Week of    5»-S-^« 
Week of     S- tV&e 
Week of      'o-VVo-^ 

•Svi   •S-V,-^ 
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PROTOCOL TP3016 

i 
I 6 

1. Study Tide 

2. Objective 

3. Test Material 

A. Identification 

B. Physical Description 

C. Parity and Stability 

D. Storage Conditions 

E. Retention 

F. Safety Precautions 

4. Regulatory Compliance 

5. Quality Assurance 

m 

Acute Dermal Toxicity Study in Rabbits 
(1982 EPA Guidelines) 

To assess the systemic toxicity and 
relative skin irritancy of a test 
substance when applied to the skin 

(See sample submittal form) 

(See sample submittal form) 

The Sponsor assumes responsibility for 
purity and stability determinations. 

(See sample submittal form) 

Any unused test material will be 
discarded 30 days after issuance of the 
final report unless directed otherwise 
by the Sponsor. 

laboratory personnel will take the 
normal necessary precautions in 
handling a substance of unknown 
toxicity. Laboratory clothing, latex 
gloves, safety glasses, end a particle 
mask approved for toxic dusts must be 
worn* 

All aspects of this study will conform 
to the U. S. Environmental Protection 
Agency's Guidelines for Testing 
Pesticides and Toxic Substances'- and 
the U. S. Environmental Protection 
Agency's Good Laboratory Practice 
Standards.2,3 

The conduct of this study and the final 
report will be audited by the Quality 
Assurance Unit in accordance with 
Standard Operating Procedures (SOPs) at 
Hatleton Laboratories America, Inc. 
(HLA). 
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0 
6. Experimental Design 

A.  Animals 

(1) Species 

(2) Strain/Source 

(3) Age at Initiation 

(A) Weight at Initiation 

(5) Number/Sex 

(6) Identification 

c? 
(7) Husbandry 

Rabbit 

New Zealand White/Hazleton Research 
Products, Inc. 

Young adult (approximately 14 weeks of 
age) 

2.0 to 3.0 kg 

Five/sex 

Each animal will be assigned a 
permanent identification number and 
will be identified with a metal ear 
tag. All data collected from an animal 
will be recorded and filed under its 
identification number. 

Animal husbandry and housing at HLA 
comply with standards outlined in the 
"Guide for the Care and Use of 
Laboratory Animals."  Care will be 
taken to ensure that the animals are 
not disturbed for reasons other than 
data collection and routine maintenance. 

(a)  Housing 

(b) Food 

(c) Water 

(d) Contaminants 

# 

The animals will be housed individually 
in screen-bottom stainless steel cages 
(heavy gauge) held on racks with 
absorbent pan liners in the urine- and 
feces-colleeting pans. Pan liners will 
be changed at least three times each 
week. 

A measured amount of Purina High Fiber 
Rabbit Chow* will be provided. 

Water will be provided _ad libitum. 

No contaminants are expected to be 
present in the feed or water which 
would interfere with and affect the 
results of the study. 
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w 
(e) Environment of 

Animal Room 

3 

o Temperature 21"C +2' 

o Relative 
Humidity 

50* +20Z 

o Air Change At leaat 10 c 
1 nnw   u>.iJ<. 

£ 

o Light Cycle 

(f) Acclimation 

(8) Selection of 
Test Animals 

(9) Justification 

B. Procedures 

(1) Experimental Design 

(2) Preparation of 
Exposure Area 

# 

100Z outside air 

12 hours light/12 hours dark 

At least 7 days 

The animals will be selected based on 
health and body weight. An adequate 
number of extra animals will be 
purchased so that no animal in 
obviously poor health is placed on test. 

Historically, the New Zealand White 
albino rabbit has been the animal of 
choice due to the large amount of 
background information on this species. 

Initially a single dose of 2.0 g/kg 
will be administered to 10 animals 
(five males and five females) with 
intact skin.  If no test material- 
related mortality is produced at this 
level, no further testing will be 
required.  If any mortality occurs at 
the 2.0 g/kg level, additional dose 
levels may be added at the Sponsor's 
request. Each dose level will consist 
of five males and/or five females. 
Animals will be assigned to groups 
according to HLA Standard Operating 
Procedure OP-TOX 42. 

The hair will be removed from the back 
of each rabbit with an electric clipper 
approximately 24 hours before test 
material application. Not less than 
10Z of the total body surface area will 
be shaved. 
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(3) Administration of 
Test Material 

(4) Reason for Route 
of Administration 

(5) Removal of Test 
Material 

C. Observation of Animals 

(l) Reading of Dermal 
Irritation 

(2) Body Weights 

(3) Clinical Observations 

4 

All animals will receive a single 
administration of test mdterial. The 
dosage will be calculated based upon 
the animal's body weight taken just 
before administration of the test 
material. 'The area of application will 
be covered with as thin and uniform a 
layer as possible. If a solid, the 
test material will be moistened with 
0. 9% saline prio~r to application. '!be 
area of application will be wrapped 
with a gauze bandage secured with paper 
tape around all edges, overwrapped with 
Saran Wrap•, and secured with 
Elastoplast• tape. The rabbits will 
be collared during the 24-hour 
application period. 

Historically, this is the route of 
choice based on the method of Draize.4 

Twenty-four hours following test 
material application the bandages will 
be removed and the residual test 
substance will be removed using water 
or an appropriate solvent, if necessary. 

Approximately 30 minutes following 
bandage removal, the initial dermal 
irritation reading will be taken. 
Additional dermal irritation readings 
will be made on Study Days 3, 7, 10, 
and 14. Individual dermal irritation 
records will be maintained for ~ach 
animal (see Appendix A). 

Body weights will be determined just 
prior to test material application on 
Days 7 and 14, and at death (when 
survival exceeds 1 day). 

The animals will be observed for 
clinical signs and mortality at 1.0, 
2.5, and 4 hours after test material 
administration. The rabbits will be 
observed daily thereafter for clinical 
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signs and for mortality twice daily 
(morning and afternoon) for a period of 
at least 14 days. The duration of 
observations may be extended when 
considered necessary• 

0. Pathology All test animals, whether dying during 
the study or sacrificed at study 
termination, will be subjected to a 
gross necropsy examination and 
abnormalities will be recorded. 

7. Report 

Ac termination of the study, a report which includes the following 
information will be prepared and submitted: 

- A description of the test material 
- A description of the test system 
- Dates of study initiation and termination 
- Response data for mortality 
- A description of any Coxic effects 
- Body weights by sex and dose levels 
- LDJJQ values by sex with 95* confidence limits (when applicable) 
- Gross necropsy findings 

8. Maintenance of Raw DaCa and Records 

Original data or copies thereof will be available ac HLA to facilitate 
auditing Che study during its progress and prior Co acceptance of the 
final report. When Che final report is compleced, all original paper 
daca, as well as Che final report, will be retained in the archives of 
HLA, Madison, Wisconsin. 

REFERENCES 

1. Hitch, R. K., "Acute Dermal Toxicity Study." Pesticide Assessment 
Guidelines. Subdivision P. Hazard Evaluation:  Human and Domestic 
Animals. 0. S. Environmental Protection Agency Office of Pesticide and 
Toxic Substances Series 81-2, pp. 39-44 (November 1982). 

2. 40 CPR 160. 

3. 40 CPR 792. 

4. DHEW Publications No. (NIH) 78-23 (1978). 

5. Draixe, J. H., Appraisal of the Safety of Chemicals in Foods, Drugs, and 
Cosmetics - Dermal Toxicity. Association of Food and Drug Officials of 
the U.S., pp. 46-59 (1975). 
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APPLICABLE HLA STANDARD OPERATING PROCEDURES 

OP-TOX 8 Acute Dermal Toxicity Study  (OECD/1982 EPA Guidelines) 

OP-TOX 55        Quality Assurance  Inspections of the Acute Toxicology Department 

OP-GENB 36      Animal Arrival, Observations,  and Release from Acclimation 

OP-GENB 24      Unique Identification of Laboratory Animals and Their Cages and 
Identification Numbers for Medical Department Test Subjects 

OP-TARC 230    Monitoring, Recording,  and Reporting of Animal Room Environmental 
Conditions 

OP-GEN 33        Archiving of Data 
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PROTOCOL APPROVAL 

./J JLJ*-/J 
F. D. Griffith/A 
Sponsor's Ropfrton 
Th« 3M Coapany 

tativa 

^Th* 
Steven M. Cltit 
Study Director 
Group Leader, Acute Toxicology 
Razleton Laboratories Aaerica, Inc. 

/-'X-- tjk 
Daei 

Dace 
HJh 

o 
(12773/kk) 
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SCALE FOR SCORING SKIN REACTIONS 

Erythema 

0 - None 
1.0 - Slight 
2.0 -Moderate {well defined} 
3.0 - Severe {beet red} 

Edema ' 
0 - None 

1.0- Slight (barely perceptible to well defined by definite raising) 
2.0 - Moderate (raised approximately 1 mm) 
3.0 - S~vere (raised more than l mm} 

Atonia 

0 - None 
1.0- Slight (slight impairment of elasticity) 
2.0 -Moderate (slow'return to normal) 
3.0 - Marked (no elasticity) 

Desquamation 

0 - None 
1.0 - Slight (slight scaling) 
2.0 -Moderate (scales and flakes) 
3.0 - Marked (pronounced flaking with denuded areas) 

Coriaceousness 

0 - None 
1.0- Slight (decrease in pliability) 
2.0 -Moderate {leathery texture) 
3.0 -Marked (tough and brittle) 

Fiuurin& 

0 - None 
1.0- Slight {definite cracks in epidermis) 
2.0 -Moderate (cracks in dermis) 
3.0 -Marked (cracks with ~leeding) 
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~ ~H~A~%~l=e=~~0~N~~~B~O~AA~T~O~RI~ES~A~M~E~RI~CA~,~~N~C~. ----------------~~ 
3301 KINSMAN BLVD • P.O. BOX 7545 • MADISON, W153707 • (608) 241-4471 • TLX 703956 HAZRAL MDS UD 

FINAL REPORT 

FRANK GRIFFITH, PH.D. 
MINNESOTA MINING & MANUFACTURING COMPANY 
TOXICOLOGY SERVICES 
ST. PAUL, MN SS101 

T-3896 

PURCHASE ORDER NUMBER1 T~~7S~S-TBR, REL. t 604 

SAMPLE NUMBER: 6040S112 

SAMPLE ENTERED: 04/21/86 

REPORT PRINTED: 06/26/86 

Ct ENCLOSED: PRIMARY DERMAL .IRRITATION STUDY IN RABBITS - METHOD 1 SUMMARY 
QAU STATEMENT 
RAW DATA/PROTOCOL APPENDIX 

SIGNED: ... b1\\.. .. ~\. 
STEVEN M. GLAZA • ~'C)-

. ....... :1-.\:-~~ ........ . 
DATE 

STUDY DIRECTOR 
ACUTE TOXICOLOGY 

BY AND FOR HAZLETON LABORATORIES AMERICA, INC. 

RAW DATA FOR THIS STUDY ARE KEPT ON FILE AT HAZLETON LABORATORIES 
AMERICA, INC., MADISON, WISCONSIN. 
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SAMPLE NUMBER: 60405112 PAGE 

T-3896 

PRIMARY SKIN IRRITATION 

Objective:  To determine the relative level of primary skin irritation 
of a tost material on rabbits under semioccluded conditions according 
to the U.S. Environmental Protection Agency's Guidelines for Testing 
Pesticides and Toxic Substances. 

Test Matoriali  T-3896 
Physical Description:  White cream 
Purity and Stability:  Sponsor assumes responsibility for purity and 

stability determinations. 

Test Animal:  Young adult rabbits of the New Zealand White strain were 
procured, maintained individually in screen-bottom cages in temperature* 
and humidity-controlled quarters, provided eccess to water ajl 1ibi turn 
and a measured amount of Purina High Fiber Rabbit Chow, and held for 
mn  acclimation period of at least 7 days. 

Six acclimated animals, weighing from 2619 to 2999 g, ware chosen at 
random for the test, treated, and maintained during the observation 
period as specified for the acclimation period.  Teat enimals were 
identified by animal number end corresponding mmr   tag.  Within 24 hours 
prior to treetment the heir was clipped from the back and flanks of 
eech enimal. 

Reeson for Species Selection:  Historically, the New Zealand White 
elbino rebbit has been the enimel of choice for evaluating the effect 
of chemieels on the skin. 

Preperetion and Concent ret ion of Test Meteriel:  The semple was dosed as 
received.  The pH wee not determined. 

Treetment:  The test material was applied to the intect skin of each 
rabbit in the emount of 0.5 ml.  The treeted area was covered with 
e 2.5 x 2.5-cm geuze petch secured with paper tape, loosely overwrepped 
with Seren Wrep end secured with Elsstoplest tspe to provide a semi- 
occlusive dressing.  Collars were used to restrein the animals for the 
4-hour exposure period. 

Reeson for Route of Administration:  Historically, the route of choice 
besed on the method of Oreize. 
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SAMPLE NUMBER: 60405112 PACE   3 

T-3896 

PRIMARY SKIN IRRITATION (CONTINUED) 

Observations:  After the exposure period, the patches were removed end 
the test sites were washed with lukewarm tap water and disposable peper 
towels.  Care was taken to remove the test materiel es thoroughly ss 
possibls without irriteting the skin.  Thirty minutes following removel 
of the test materiel, the degree of erythema and edema was read 
according to the Dreize technique.  Subsequent exeminations were 
made et 24, 48 and 72 hours after patch removel. 

Individuel body weights were taken just prior to study initietion. 

Pathology!  At study terminetion all animals were euthanatized and discorded 

•> 

# 
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SAMPLE NUMBER: 60409112 

T-3896 

PRIMARY SKIN IRRITATION 

PAGE 

(CONTINUED) 

SUMMARY 

Teat Animal:  Albino Rabbit* - New Zealand White 
Source:  Hazleton Roaaareh Products, Inc., Denver PA 
Data Animal* Received:  03^29/86 
Temperature and Humidity of Animal Room:  18 to 24 Oagreas C.; 

35 to 60* Relative Humidity 

Date Teat Started:  04/30/86 Date Test Completed:  05/03x86 

£ 
Individual Dermal Irritation Scores 

Test Material:  T-3896 

Erythema Seo re Edema Score 
Animal Hou rs Hours 
Number Sex 4 24 48 72 4 24 48   72 

F13124 M 0 2 1 0 0 1 1    0 
F13125 M 0 0 0 0 0 0 0    0 
F13126 M 0 1 0 0 0 0 0    0 
F13133 F 0 0 0 0 0 0 0    0 
F13134 F 0 0 0 0 0 0 0    0 
F13135 F 0 1 1 0 0 0 0    0 

Mean 0.0  0.7  0.3  0.0 0.0  0.2  0.2  0.0 

Deviation from the protocol:  During the study period, the temperature of 
the animal room ranged from 18 to 24 degrees C. rather than 19 to 
23 degrees C. as stated in the protocol.  This deviation is not considered 
to heve had en effect on the validity of the study. 
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SAMPLE NUMBER: 60405112 PAGE 

T-3896 

PRIMARY SKIN IRRITATION (CONTINUED) 

References: 

1. Hitch, R.K., "Primary Oermal Irritation Study," Pesticide Assessment 
Guidelines, Subdivision F, Hazard Evaluation:  Human and Domestic 
Animals, U.S. Environmental Protection Agency Office of Pesticide 
and Toxic Substances Series 81-5, pp. 55-59 (November 1982). 

2. Oraize, J.H. , "Appraisal of the Safety of Chemicals in Foods, Drugs, 
and Cosmetics - Oermal Toxicity."  Association of Food and Drug 
Officials of the U.S., pp. 46-59 (1975). 

3. 40 CFR 160. 

4. DHEU Publieetion No. (NIH 85-2? 1985) Guide for the Care end Use 
of Laboratory Animals. 
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QUALITY ASSURANCE STATEMENT 

Primary Dermal Irritation Study 1n Rabbits 

Study No. 60405112 

The report as herein attached for the above-mentioned study has been reviewed 
by the assigned Quality Assurance Unit of Hazleton Laboratories America, Inc. 
In accordance with the Good Laboratory Practice Regulations as set forth in 
40 CFR 160.35 (b) (6) (7). It has been found to Identify and/or describe the 
authorized methods and standard operating procedures followed In the conduct 
of the study. Furthermore, the Quality Assurance Unit has conducted the 
following Inspections of the testing facilities utilized in the conduct of 
this study and has submitted written reports of said Inspections to the study 
director and/or management. 

Date of Inspection     Type of Inspection      Date Issued to Management 

4/30/86 Process Audit 5/05/86 

5/22/86 Report Review 5/28/86 

Susan Kramllchr Date 
Inspector, Quality Assurance Unit 
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# SAMPLE SUBMITTAL FORM 

Submitted By: EL *?• VI At Ff' V* _ 
Comply: 3 M TS&MMHAI SlMMMJJk£& 
P. O. Number  Type of Report: _ 

ENCLOSE WITH SAMPLES AND SEND TO: 
HAZLETON LABORATORIES AMERICA. INC. 
Chemical and BioMedical Sciences Division 
3301 KINSMAN BOULEVARD 
MADISON, WISCONSIN  53704 
(608) 241-4471 

Date: •- /6, - tk 
Invoice To: 

Full QLP compliance:. 
JLO_ 

yea 
no 

 FDA (21 CFR 58) 
 EPA (TSCA • 40 CFR 792) 
—"'   EPA (FIFRA • 40 CFR 160) 
 OECD 

All tests in one report 
'One report for each test 
Number of reports required 

T- 39C> 

mm nmm £ U££ ±ifU ZJ&± *£3S2Z r-*<*t lUJH, r-^oo 
Physical rn^.rtpinw'r-J-f.s.A- QAJSM flyuMfca^i  SQ4.UTI.W-  fl^ laajjetaia - mtUJA   ^«*»«> Physical 

Storage Requirement 

—am 
. Room Temp. . Refrigerated Oth«r..ii»i |        £Qli 

Test - Acute Oral Toxlclty In Rats 
  TP4207   internal screen: No. of animalt. 

<t  
  TP3206   FHSA scram; 5»4-5F at 5.0 g/kg 

Conduct defined study it deaf* occurs « 3.0 g/kg 
TP3013    EPA scroon; 5M-5F « 5.0 g/kg 

Conduct dtftnod study it daojti occurs it 5.0 g/kg 
TP2069    OECD screen; 5M-5F at 5.0 g/kg 

Conduct dsffnod study if death occurs m 5.0 g/kg 

Special Instructions:  

CfJ-TP*? 

Teat — Primary Skit] Irritation 
 TP4209   internal setter No of animals "H j  

No. of sues/rabbit   4 *»aood j 

-=-■*«   JIHMI     9.4 
  TP3206 FHSA; 6 rabbits-i itxtOtUl intact sits per rJbbit 
|Z TP3014 EPA. 6 rabbits-1 intact sne/rabbii 
  TP2071 0EC0; 3 rabbits' intact sno/raWW 
  TP4206 DOT Corrosivity; 6 rabbits-1 intact site/rabbit 

Special instructions.  

Test - Acute Darmal Toxlclty In Rabbits 
      TP3207   FHSA screen; 5M-5F at 2.0 g/kg 
*^  TP3016   EPA screen: 5M-5F at 2.0 g/kg 
 Conduct defined study il deettt occurs at 2.0 g/kg 

  TP2070   06CO screen: 5M-5F at 2.0 g/kg 
 Conduct defined study if death occurs at 2 0 g/kg 

Special instructions:  

Teat — Primary Eya Irritation 
  TP4208   internal screen: No. ot animals  
  TP3209   FHSA; 6 rabbits unwashed 
....tei^T TP2012    1978 EPA 6 rabbits unwashed• 3 washed 

1982 EPA: 6 rabbits unwashed 
0EC0: 3 rabbits unwashed 

3 Babtwis washed at 4 sec. 
3 Rabbits washed at 30 sec 

TP3015 
TP2C72 

Disposal of test material: 
____ Return to submitter. 

Dispose of according to HLA SOP. 

Special instructions: 

Test — Guinea Pig Sansitlzation 
  TP2017    EPA Magnusson-KNgman maximization 
  TP2008   EPA Buehier-sensitiHtion 

Speciallnstructicns 

$ 

FOR HLA USE 

-Vdditlonal r»mm«nt«-          CfM^tiviCT      ^CCQV^\UU    TO      -rv^g:      NTTNcv^g^    ^gTCCfll. 
,/  SL? H-a-%o 
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This form is to be used when submitting a sample lor routine acute testing. Special testing needs can be easily arranged by 
contacting the Acute Toxicology Department at (608V241-4471 Ext. 304 or the Client Services Center at Ext. 222. 
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HAZLSXOfM LABORATORIES AMERICA. INC. , 
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PROTOCOL TP30L4 

Primary Dermal  Irritation Study in Rabbits 
(1982 EPA Guidelines) 

Study No.    VoO^OTSlVX 

for 

The 3M Company 
St. Paul, Minnesota 

by 

Hasleton Laboratories America, Inc 
Life Sciences Division 
3301 Kinsman Boulevard 

Madison, Wisconsin 53704 

April 8, 1986 

* 1986,  Hasleton Laboratories America,   Inc 
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PSOTOCOL TP3014 

Primary Dermal Irritation Study in Rabbits 
(1982 EPA Guidelines) 

Study No. 

Study Location 

Test Material 

Sponsor's Representative 

Study Director 

Proposed Timetable 
Starting Date 
Completion Date 
Final Report Date 

Hazleton Laboratories America, Inc. 
Life Sciences Division 
3301 Kinsman Boulevard 
Madison, Wisconsin 53704 

(See sample submittal form) 

F. D. Griffith, PhD 

Steven M. Glaze 

Week of H-^W© 

Week of   ^j^Vo 
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PROTOCOL TP3014 

D 

L. Study Title 

2. Objective 

3. Test Materiel . 

A. Identification 

B. Physical Description 

C. Purity and Stability 

0. Storage Conditions 

S. Retention 

F. Safety Precautions 

4. Regulatory Compliance 

5. Quality Assurance 

Primary Dermal Irritation Study in 
Rabbits (1982 EPA Guidelines) 

To determine the relative level of 
primary skin irritation of a test 
material on rabbits under semioccluded 
conditions 

(See sample submittal form) 

(See sample submittal form) 

The Sponsor assumes responsibility for 
purity and stability determinations. 

(See sample submittal form) 

Any unused test material will be 
discarded 30 days after issuance of the 
final report unless directed otherwise 
by the Sponsor. 

Laboratory personnel will take the 
normal necessary precautions in 
handling a substance of unknown 
toxicity. Laboratory clothing, latex 
gloves, sefety glasses, and a particle 
mask approved for toxic dusts must be 
worn. 

All aspects of this study will conform 
to the 0. S. Environmental Protection 
Agency's Guidelines for Testing 
Pesticides and Toxic Substances1- and 
the U. S. Environmental Protection 
Agency's Good Laboratory Practice 
Standards. '" 

The conduct of this study and the final 
report will be eudited by the Quality 
Assurance Unit in accordance with 
Standard Operating Procedures at 
Hasleton Laboratories America, Inc. 
(■LA). 
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6. Expariaantal Design 

A. Animals 

(1) Species 

(2) 3train/Source 

(3) Af« at initiation 

(4) Weight et Initiation 

(5) Hnb«r/Sti 

(6) Identification 

h 
(7)    Husbandry 

(a)    Housing 

(b) Food 

(c) Water 

(d) Contaminants 

Rabbit 

Haw Zealand White/Hasleton Research 
Products, Inc. 

adult 

2.0 to 3.5 kg 

Six/either sax 

Each aaiaal will ba assigned a 
permanent identification number and 
will ba identified with a metal ear 
tag. All data collected fro* an aaiaal 
will ba recorded and filed under it* 
identificetion number- 

Aaiaal husbandry and housing at HLA 
comply with standards outlined in the 
"Guide for the Care and Use of 
Laboratory AniaaU."4 Care will be 
taken to ensure that the aniaals are 
not disturbed for reasons other than 
data collection and routine aaintanance. 

The aniaals will be housed individually 
in screen-bottom stainless steel cages 
(heavy gauge) held on racks with 
absorbent pan liners in the urine- end 
feces-collecting pens. Pen liners will 
be changed at least three tiaes esch 
week. 

A measured saount of Purina High Fiber 
Rabbit Chow* will be provided. 

Water will be provided ad libitua. 

No contaminants arc expected to be 
present in the feed or vster which 
would interfere with and affect the 
results of the study. 
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(e) Environment of 
animal room 

0 TeJill)erature 

0 Relative 
hWilidity 

0 Air change 

0 Light cycle 

(f) Acclimation 

(8) Selection of 
test animals 

(9) Justification 

B. Procedures 

(l) Preparation of 
Exposure Area 

(2) Administration of 
Test Material 

3 

50% +20% -
At least 10 changes an hour of filtered 
100% outside air 

12 hours light/12 hours dark 

At least 7 days 

The animals will be selected based on 
health and body weight. An adequate 
number of extra animals will be 
purchased so that no animal in 
obviously poor health is placed on test. 

Historically, the New Zealand White 
albino rabbit has been the animal of 
choice for evaluating the effect of 
chemicals on the skin. 

Within 24 hours prior to test material 
administration, the hair will be 
clipped from the the back and flanks of 
each animal. The treatment sites will 
be inspected for interfering lesions, 
irritation, or defects that would 
preclude the use of any of the animals. 

The test material will be applied to the 
test area (approximately 6 cm2) on 
each rabbit, in the amount of Q.S mL in 
the case of liquids and 0.5 g in the 
case of solids. Solid test materials 
witl be moistened with 0.9% saline. 
The treated area will be covered with a 
2.S-cm x 2.5-c:m gauze patch secured 
with paper tape and loosely overwrapped 
with ~aran Wrap• and Elastoplast• 
tape to provide a semiocclusive 
dressing. Collars will be used to 
restrain the animals during the 4-hour 
exposure period. 
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(3) Reason for Route 
of Administration 

(4) Removal of Test 
Material 

c. Observation of Animals 

(l) Readina of Dermal 
Irritation 

(2) Body Weiahts 

(3) Clinical Observations 

D. Patholoay 

7. Report 

4 

Historically, the route of choice 
based on the method of Draize.s 

After the 4 hours of exposure, the 
patches and test material will be 
removed as thorouahly as possible usina 
water and/or an appropriate solvent 
without irritating the skin. 

Dermal irritation readings and body 
weights will be recorded in a study 
notebook. 

Thirty minutes after removing the 
patches, the dearee of erythema and 
edema will be recorded according to the 
Draize technique (Attachment 1). The 
intact skin of each animal will serve 
a1 its. own control. Subsequent 
readini• will be taken at 24, 48, and 
72 hours after patch removal. Further 
ob1ervations may be recorded, as 
necessary, to establish reversibility. 
If irritation is increasing in severity 
at the 72-hour examination, 
ob1ervations may be repeated at 
96 hours, and at 7, ·14, and 21 days, if 
applicable. 

Body weights will be taken just prior 
to test material administration and at 
weekly intervals throughout the study. 

Any abnormal clinical signs will be 
recorded in the study folder. 

All animals, whether dying on teat or 
sacrificed at study termination, will 
be discarded. 

At termination of the s~udy, a report which includes the following 
information will be prepared and submitted: 

A description of the test material 
- A description of the test system 

Dates of study initiation and termination 
A tabulation of irritation data 
A description of any toxic effects other than dermal irritation 
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8. Maintenance of Raw Data and Records 

Original data or copies thereof will be available at HLA to facilitate 
auditing the study during its progress and prior to acceptance of the 
final report. When the final report is completed, all original paper 
data, as well as the final report, will be retained in the archives of 
HLA, Madison, Wisconsin. 

REFERENCES 

1. Hitch, R. E., "Primary Dermal Irritation Study." Pesticide Assessment 
Guidelines. Subdivision P. Harard Evaluation;  Human and Domestic 
feuaala. P. S. Environmental Protection Agency Office of Pesticide and 
Toxic Substances Series 81-5, pp. 55-59 (November 1982). 

2. 40 (7H 160. 

5.  40 Cn 792. 

4. DREW Publications No. (NIH) 78-23 (1978). 

5. Draise, J. H., Appraisal of the Safety of Chemicals in Foods. Drugs, and 
Cosmetics - Dermal Toxic ICY, Association of Pood and Drug Officials of 
the O.S., pp. 46-59 (1975). 

APPLICABLE HLA STANDARD OPERATING PROCEDURES 

OP-TOE 4    Primary Dermal Irritation Study (OECD/1982 EPA Guidelines) 

OP-TOE 55   Quality Assurance Inspections of the Acute Toxicology Department 

OP-GENB 36  Animal Arrival, Observations, and Release from Acclimation 

OP-GENB 24  unique Identification of Laboratory Animals and Their Cages and 
Identification Numbers for Medical Department Test Subjects 

OP-TARC 230 Monitoring, Recording, and Reporting of Animal Room Environmental 
Conditions 

OP-GEN 33   Archiving of Data 
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PROTOCOL APPROVAL 

. D. Griffin/PhD D*te F. D. Griff itf/PhD 
Sponsor'» Representative 
Th« 3M Company 

Steven N. Glass Q Dace 
Study Director 
Group Leader, Acute Toxicology 
Hezleton Laboratories America, Inc. 

(l279S/kk) 
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c. 

ATTACHMENT I 

PRIMARY SKIN IRRITATION SCORING SCALE 

1. Erythema and Eschar Formation 

No erythema 0 
Vary alight erythema (barely perceptible) 1 
Well-defined erythema 2 
Moderate to severe erythema 3 
Severe erythema (beet redness) to slight eschar formation 

(injuries in depth) JL 

Highest possible erythema score 4 

2. Edema Formation 

No edema 0 
Very slight edema (barely perceptible) 1 
Slight edema (edges of area well-defined by definite raising) 2 
Moderate edema (raised approximately 1 mm) 3 
Severe edema (raised more than 1 mm and extending beyond 
area of exposure) _JL 

Highest possible edema score 4 
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H AZLETCOfNI LABORATORIES AMERICA, INC. 
3301 KINSMAN BLVD   •   P.O. BOX 7545   •   MADISON, Wl 53707   •   (608)241-4471    •   TLX 703956 HAZRAL MDS UD 

FINAL REPORT 

FRANK GRIFFITH, PH.D. 
MINNESOTA MINING & MANUFACTURING COMPANY 
TOXICOLOGY SERVICES 
ST. PAUL, MN  55101 

SAMPLE NUMER: 60405113 

SAMPLE ENTERED: 04^21/86 

REPORT PRINTED: 06^26/86 

T-3896 

PURCHASE ORDER NUMBER: T757575-TBR, REL. #604 

ENCLOSED:  PRIMARY EYE IRRITATION STUDY IN RABBITS - METHOD, SUMMARY 
QAU STATEMENT 
RAU DATA/'PROTOCOL APPENDIX 

SIGNED: l^?^!l^...!tk^  >v*fe! 
TEUEN M. GLAZA       Q DATE STEUEN 

STUDY DIRECTOR 
ACUTE TOXICOLOGY 

BY AND FOR HAZLETON LABORATORIES AMERICA, INC. 

RAU DATA FOR THIS STUDY ARE KEPT ON FILE AT HAZLETON LABORATORIES 
AMERICA, INC., MAOISON, WISCONSIN. 

m 
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SAMPLE NUMBER: 60409113 

T-3896 

PAGE 

EYE IRRITATION 

0 

Objective:  To determine the relative level of irritation produced following 
e eingle exposure of e test material to one eye of albino rabbits 
according to the U.S. Environmental Protection Agency's Guidelines for 
Testing Pesticides and Toxic Substances. 

Test Material:  T-3896 
Physical Description: 
Purity and Stability: 

White cream 
Sponsor assumes responsibility for purity and 
stability determinations. 

Test Animal:  Young edult rabbits of the New Zeelend White strain were 
procured, maintained individually in screen-bottom cages in tempereture- 
end humidity-controlled quarters, provided eecess to water a£ 1ibi turn 
and a measured amount of Purina High Fiber Rabbit Chow, and held for 
an acclimation period of at least 7 days. 

Nine ecclimated animals, weighing from 2397 to 3030 g, were chosen 
at random for the test.  The animals' eyes were exemined epproximately 
24 hours before test materiel administration using sodium fluorsscein dye 
procedures.  Only those animals with no sign of ocular injury or 
irritetion were used on the test.  Test enimels were identified by 
enimal number end corresponding ear tag.  The rabbits were divided into 
two groups consisting of six rabbits in Group I and three rebbits 
in Group II. 

Reeson for Species Selection: 
animal of choice based upon 

Preparation of Test Material: 
was not determined. 

The New Zealand White albino rabbit is 
its large orbit and nonpigmented iris. 

the 

The sample wes dosed as received.  The pH 

Treatment:  Each rabbit received 0.1 ml of the test material placed on 
the everted lower lid of one eye, with the contra latera1 eye serving 
as the untreated control.  The upper and lower lids were held together 
for ona second to prevent loss of material end then released.  Group II 
animals had the treated eye flushed for one minute with lukewarm water, 
starting 30 seconds sfter test material instillation.  The eyes of the 
rabbits in Group I remained unflushed. 

Reason for Routa of Administration:  Historic* 
choice besed on the method of Oraize. 

lly, this is the route of 
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SAMPLE NUMBER: 60409117 PAGE 

T-3896 

EYE IRRITATION (CONTINUED) 

Observations:  Readings of ocular irritation in the treated eyes of both 
groups were made at 1, 24, 48, 72 and 96 hours, and at 7 and 14 days 
after treatment.  Observations continued on Day 21 for the Group II 
animals. 

At the 72-hour and 7, 14 and 21-day readings, sodium fluorescein was used 
to aid in revealing possible corneal injury.  Irritation was graded and 
scored according to the Draize technique. 

Animals were weighed just prior to test material administration and at 
weekly intervals during the study. 

Pathology:  At study termination all animals were euthanatized and 
discarded. 
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SAMPLE NUMBER: 60405113 PAGE 

T-3896 

EYE IRRITATION (CONTINUED) 

SUMMARY 

Test Animal:  Albino rabbits - New Zealand White 
Source:  Hazlaton Research Products, Inc., Denver PA 
Date Animals Received:  03/11/86 

Temperature and Humidity of Animal Room:  18 to 23 Degrees C.} 
38 to 63%  Relative Humidity 

Date Test Started:  04/24/86        Date Test Completed:  09/19/86 

PRIMARY EYE IRRITATION SCORES* 

OBSERVATION PERIOD 

1 Hour: 
24 Hours: 
48 Hours: 
72 Hours: 
96 Hours: 
7 Days: 

14 Days: 
21 Days: 

Croup I 
6 Rabbit Mean 

0.1 ml 
(Unwashed) 

39.0 
34.7 
35.7 
26.2 
26.0 
3.7 
0.0 

Group 11 
3 Rabbit : Mean 

0.1 ml 
Cwashed) 

39. 0 
28. 7 
27. 3 
12. 3 
12. 7 
3. 0 
4. 3 
3. 0 

* The Primary Eye Irritetion Score is the total aye irritation score 
for all the animals divided by the number of animals in each group 
(6 or 3) at each observation period. 

Deviation from the protocol:  Ouring the study period, the temperature 
of the animal room ranged from 18 to 23 degrees C. rather than 19 to 
23 degrees C. as stated in the protocol.  This deviation is not considered 
to have had an effect on the validity of the study. 

%■ 
174- 

)6^J(^MS^^^ 



SAMPLE NUMBER: 6040911? 

T-3896 

EYE IRRITATION 

<* 

An i ma 1 Observat ion 
Number Pariod 

F12909 1 Hour 
24 Hours 
46 Hours 
72 Hour* 
96 Hours 
7 Oaya 

14 Daya 

F12947 1 Hour 
24 Hours 
48 Hours 
72 Hours 
96 Hours 
7 Daya 
14 Oaya 

F12942 1 Hour 
* 24 Hours 

48 Hours 
72 Hours 
96 Hours 
7 Daya 

14 Oaya 

F12943 1 Hour 
24 Hours 
48 Hours 
72 Hours 
96 Hours 
7 Oaya 

14 Daya 

(CONTINUED) 

Tab la 1 
Individual Eya Irritation Scores 

Group I - (unwashed) 

Cornea 
A    B 

1 
1 
1 
1 
1 
1 
0 

1 
1 
1 
1 
2 
0 
0 

1 
1 
1 
1 
2 
0 
0 

1 
1 
1 
1 
2 
0 
0 

4 
4 
4 
4 
4 
4 
0 

4 
4 
4 
3 
1 
0 
0 

4 
4 
4 
2 
1 
0 

4 
4 
4 
3 
3 
0 
0 

Score 
AXBX9 

20 
20 
20 
20 
20 
20 
0 

20 
20 

. 20 
19 
10 
0 
0 

20 
20 
20 
10 
10 
0 
0 

20 
20 
20 
19 
30 
0 
0 

Iris  Score 
A   A X 9 

9 
9 
9 
9 
9 
0 
0 

9 
9 
9 
9 
0 
0 
0 

9 
9 
5 
9 
0 
0 
0 

5 
5 
5 
5 
9 

0      0 
0      0 
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Con junct is/ee 
ABC 

2 
2 
2 
2 
2 
1 
0 

2 
2 
2 
1 
1 
0 
0 

2 
2 
2 
2 
2 
0 
0 

2 
3 
3 
2 
3 
0 
0 

3 
2 
2 
1 
1 
0 
0 

3 
2 
2 
2 
0 
0 
0 

3 
2 
2 
3 
1 
0 
0 

2 
3 
3 
2 
2 
0 
0 

2 
0 
0 
0 
0 
0 
0 

2 
1 
1 
0 
0 
0 
0 

2 
2 
1 
2 
0 
0 
0 

3 
2 
2 
2 
0 
0 
0 

PAGE 

Score 
(A*B*C)2 

14 
8 
8 
6 
6 
2 
0 

14 
10 
10 

6 
2 
0 
0 

14 
12 
10 
14 
6 
0 
0 

14 
16 
16 
12 
10 

0 
0 
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SAMPLE NUMBER: 60405113 

T-3896 

EYE IRRITATION 

PAGE 

(CONTINUED) 

Table 1 (continued) 
Individual Eya Irritation Scores 

Group I - (unwashed) 

Animal 
Number 

F12944 

a F12930 

Observet ion 
Period 

1 Hour 
24 Hours 
48 Hours 
72 Hours 
96 Hours 
7 Days 

14 Days 

1 Hour 
24 Hours 
48 Hours 
72 Hours 
96 Hours 

Days 

Cornea 
A    B 

14 Oays 

1 
1 
1 
1 
1 
0 
0 

1 
2 
1 
1 
2 
0 
0 

4 
4 
4 
3 
4 
0 
0 

4 
1 
4 
1 
1 
0 
0 

Score 
AXBX5 

20 
20 
20 
15 
20 
0 
0 

20 
10 
20 
5 

10 
0 
0 

Iris  Score 
A    A X 5 

Conjunctivae   Score 
ABC   (A*B+C)2 

1 
1 
1 
1 
1 
0 
0 

1 
1 
1 
0 
1 
0 
0 

5 
5 
5 
5 
5 
0 
0 

5 
5 
5 
0 
5 
0 
0 

2 
2 
2 
2 
2 
0 
0 

2 
3 
3 
2 
2 
0 
0 

3 
2 
2 
2 
1 
0 
0 

3 
2 
2 
1 
1 
0 
0 

2 
0 
0 
0 
0 
0 
0 

2 
2 
1 
0 
0 
0 
0 

14 
8 
8 
8 
6 
0 
0 

14 
14 
12 
6 
6 
0 
0 

Table 2 
Sodium Fluorescein Examination 

Group I 

An i ma 1 Observet ion Period 
1 Number Pre- init iat ion 72 Hours 7 Days 14 Da 

F12909 NEG POS (1009K) NEG NEG 
F12947 NEG POS (45*) NEG NEG 
F12942 NEG POS '30%) NEG NEG 
F12943 NEG POS (60SO NEG NEG 
F12944 NEG POS (75S) NEG NEG 
F12930 NEG POS (20*) NEG NEG 

NEG - No stein retent ion 
POS - Pos 11 i ve stein ra tent ion lurma  of cornea involved). 
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SAMPLE NUMBER: 60409113 PAGE 

T-J896 

EYE IRRITATION (CONTINUED) 

CoRMntti 

Group I (unwashed) - 

No pain raaponaa (vocalization) was elicited from any animal following 
instillation of the tost material. 

Blanching of the eonjunctivae was seen in all six animals at 1 end 
24 hours, in four animals at 48 end 72 hours, end in   two animals at 
96 hours. 

Petite hemorrhage of the conjunctivee wee exhibited by three enimels et 
24 hours, by one enimal at 48 and 72 hours, and by two animels at 
96 hours. 

Corneal epithelial peeling was observed in three enimels et 1 hour, in 
f~^     one enimel et 24 hours, in ell six animals et 72 hours, end in four 
t"     animals at 96 hours. 

Corneal neoveseulerizetion was eeen in two enimels et 96 hours, end 
in one enimel et Oay 7. 
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SAMPLE NUMBER: 6040911? 

T-3896 

EYE IRRITATION 

PAGE   8 

(CONTINUED) 

Table 3 
Individual Eye Irritation Scores 

Group II - (washed) 

An i ma 1 Observetion Co rnee Score Iris Score Con junct ivee Score 
Number Period- A B AXBX5 A A X 5 A B c (A*B*C)2 

F12854 1 Hour 1 4 20 1 9 2 3 2 14 
24 Hours 1 4 20 1 9 3 2 2 14 
48 Hours 1 4 20 1 9 3 2 1 12 
72 Hours 1 1 9 1 9 2 2 1 10 
96 Hours 1 1 9 0 0 2 1 0 6 
7 Oeys 0 0 0 0 0 0 0 0 0 
14 Oeys 0 0 0 0 0 0 0 0 0 
21 Days 0 0 0 0 0 0 0 0 0 

F12915 1 Hour 1 20 1 9 2 3 2 14 
24 Hours 2 10 1 9 2 2 2 12 
48 Hours 2 10 1 9 2 2 1 10 
72 Hours 1 9 0 0 2 2 1 10 
96 Hours 1 10 1 9 2 2 1 10 
7 Days 1 9 0 0 1 1 0 4 
14 Oeys 1 5- 0 0 1 2 1 8 
21 Oeys 1 5 0 0 1 1 0 4 

F12916 1 Hour 1 20 1 5 2 3 2 14 
24 Hours 2 10 0 0 2 2 1 10 

- 48 Hours 1 5 1 9 2 2 1 10 
72 Hours 0 0 0 0 0 1 0 0 2 
96 Hours 0 0 0 0 0 1 0 0 2 
7 Oeys 0 0 0 0 0 0 0 0 0 
14 Oeys 0 0 0 0 0 0 0 0 0 
21 Oeys 0 0 0 0 

Fable 4 

0 0 0 0 Q 

Sodium Fluorescein Exemina t ion 
G roup 11 

An i me 1 
Number 

F12854 
F12915 
F12916 

Pre-initiet ion 

NEG 
NEG 
NEG 

Observation Period 
72 Hours      7  Deys     14 Days     21 Days 

POS (20%) NEG NEG NEG 
POS (20%) POS (10%) POS (15%) POS (15%) 

NEG NEG NEG NEG 

NEG - No stain retention 
POS - Positive stain retention (.arma   of cornea involved). 
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SAMPLE NUMBER: 60409113 PAGE 

T-3896 

EYE IRRITATION (CONTINUED) 

Comments: 

Group II (washed) - 

No pain response (vocalization) was elicited from any animal Following 
instillation of the tast material. 

Blanching of the conjunctivas was exhibited by all three animals at 
1 and 24 hours. 

Corneal epithelial peeling was observed in two snimals et 24 hours, in 
two animals at 72 and 96 hours, and in one animal at Days 7, 14 and 21. 

References: 

1. Environmental Protection Agency, Proposed Guidelines for Pesticide 
Registretion, Federal Register. Uo1. 43. No. 173, Section 163.81-2 
pp. 37,356-37,397 (August 22, 1978). 

2. Oreize, J.H., "Appraisal of the Safety of Chemicals in Foods, Orugs, 
and Cosmetics - Dermal Toxicity."  Association of Food and Drug 
Officials of the U.S., pp. 46-99 (1979). 

3. 40 CFR 160. 

4. OHEU Publication No. (NIH 85-23 1985) Guide for the Care   and Use 
of Laboratory Animals. 
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QUALITY ASSURANCE STATEMENT 

Primary Eye Irritation Study In Rabbits 

Study No. 60405113 

The report as herein attached for the above-mentioned study has been reviewed 
by the assigned Quality Assurance Unit of Hazleton Laboratories America, Inc. 
1n accordance with the Good Laboratory Practice Regulations as set forth In 
40 CFR 160.35 (b) (6) (7). It has been found to Identify and/or describe the 
authorized methods and standard operating procedures followed In the conduct 
of the study. Furthermore, the Quality Assurance Unit has conducted the 
following Inspections of the testing facilities utilized In the conduct of 
this study and has submitted written reports of said Inspections to the study 
director and/or management. 

Date of Inspection     Type of Inspection      Date Issued to Management 

4/30/86 Process Audit 5/05/86 

6/05/86 Report Review 6/10/86 

Susan Kramllch Bite 
Inspector, Quality Assurance Unit 
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Primary Eye Irrigation Test 

Initial Sodium Fluorascein Exam and Animal Body Weights 

Teat ilae.rial:       T'AKQCa HLA No.     faCSKinXl I A 

Physical Description:      fj]hi'i-e.  Afio/MYl pH Result:      U       with Fisher Accumet 
 ^^ pH Matar NO.NA 

Tun fVmf/fiftf Room No. MB: 
Data Animals Received: _2iik£k 
Review ef Folder Praparatioc By: t?*rt. 

Source:    >*•/?/? 

Data: S-a4-S^ 

Animal Mb. 
PI- Mm. SL 

^fV7 
aaa 
a<W3 

MM 

M3£L 
iisL 
lll£ 
tfll* 

TECHHlCLAi? 

DATg   IQ&X^-^ 

Sax 

<£. 

£ 
£ iS 

Initial 

Nfta 
u(;Q> 

AifjPr 

W.Cn 

WOT 

iiea. 
A76"£ 

Mga- 
A/g"fir 

«U £<£ 

fc^a 

Vocal- 
isacion 
following 
Doaiat 

AL 

JO 3fl3fl 
JO 

J^L 

_fcL 

AL 
^L 

JtL 

-ft! 

^ 

^a?V 
SCAU OSKP 

Animal Body Weights IgJ 

Initiation     Day 7    Pay 14   Day 21 

at if 

22LL 
aiM. 
a$w 
Zi*09 

te£L 
Ji??i 
ay%<; 
M. u— 
jJ2aUJ 

Xlrrtn g£alg 

^/gQ :
<5333L 

:^?3^ 

fl2S£3 sTO/7 
J2tt 
3ooZ 3*2£> 
^ye9 

<2Sll 
2QQL 

2%%\ 
£nf*r(\ 

S-\'W 
tTLcfli [SOft 

*a*m 

0220- 

<$CD 
<&ft% 
£128. 
fle^B 
<&> 

Z£M m ̂
SL 

jVi& 

JIAL 

4^L 
-A*Z± 

AUL 

b£&L 
39ft 

ttth 
$0_ 

ais . 

'Sodium Fluorascein Examination 
NEC ■ Negative 
POS • Poaitive 
H • Woe Applicable 

U ■ Unable to determine ptt 
Y. - Yea 
K - No 

(D«r^-o error «H H-^'itc 
^  Doaed in the conjunctival sac 
5n Doaed directly on the cornea 
Time of Doaina        3\lOPn 
Technician        7>^     Data       V~ **+£?* 
Time of first observation 
Technician 

observation   ff/Q/ffl" 
/£?     Date       SgZSmt 

i Ail animals appeared normal   just prior to dosing.    Technician:       Qhr Date:    xj-/}H"9i{f> 
1 .'/ 

U253A) 
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Primary Eye Irritation Test Observations 

Test Material: 

Test Eye:   Right 

Jt2S3L HLA NO. (tpgO SI 13 
Group: \ 

yfl   Washed: KA   seconds following instillation of test material, 
^^ the test eye was washed with \jfi mL of lukewarm 

tap water for Mft seconds. 

OBSERVATION PERIOD:    \    \\rAiT 

s/ Unwashed 

Technician 

Oate   V-JV KL, 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
G - Unable to visualize due to' 

severe swelling 
No reaction to light H 

I - Injected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

Reviewed By: 

(4253A) 

TfYA      Oate:    5-\V&ID Eye Irritation Score:,ffi,Q MILTZI'%7 

-182- 
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Primary Eye Irritation Test Observations 

Test Material: 

Test Eye: Right 

H3S3L HLA NO. (tOVO SI I 3 

Group:  \  

O^ Washed: Mfl seconds following instillation of test material, 
'"J_ the test eye was washed with ^|^ mL of lukewarm 

tap water for |Qft seconds. 

y Unwashed 

Animal No. 
Location of 
Corneal Lesions 

Cornea - Opacity 

Area 

Iris 

Conjunctivae - 

Redness 

Chemosis 

Oischarge 

Sodium Fluorescein Exam        csiW 

JL 

2- 

OBSERVATION PERIOD:   3M   V\OUX"S 

3W1 

Ml J^L 

J_ 

jtk^_ 

1 

AS> 
"5* 

N><\ J^A_ 
Technician ^Q» 

Date V-?>S-&o 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
G - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - Injected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS -Positive stain retention 
NEG - Negative stain retention 

) 

Reviewed By: 

(4253A) 

TT>1   Date:  5- ^ -%\* Eye Irritation Score 

183- 
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Primary Eye Irritation Test Observations 

Test Material 

Test Eye:    Right 

T- ZtfUn HLA NO.    (eOqO SI/ 3 

Group:  V  

yfl   Washed: MA  seconds following instillation of test material, >/ Unwashed 
the test eye was washed with y^ft ml of lukewarm 
tap water for \)ft seconds. 

OBSERVATION PERIOD:   M?>   KoUXS 

Animal No. 
Location of 
Corneal Lesions 

Cornea - Opacity 

Area ± *L ±L a. ± ±L 

ts 

Iris L 1 j~ 

Conjunctivae - 

Redness 

A6 b 6 B 

a a 
Chemosis A A. Jl £ 
Discharge £L 

<L- 4 n 

j± 

Sodium Fluorescein Exam| /\)/{ JJA. AJA DA AM. AldL 
Technician Qfi- 
p*« V-jfc-^fc 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
6 - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - Injected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

Reviewed By: Tft^        Oate:     5-^-Sl Eye Irritation Score: 35.1 itk^ffik 

W        (4253A) 

I 
I 
I 
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Primary Eye Irritation Test Observations 

m 

Test Material: H3S3L 
Test Eye:   Right 

HLA No.   ^><Vfl 5// 3 

Group:  v  

y4   Washed: h2j\_ seconds following instillation of test material, 
"~ the test eye was washed with [pft mL of lukewarm 

tap water for Mft, seconds.       "~ 

OBSERVATION PER 100:   73  VvWS 

^/ Unwashed 

Technician 

Date      V/,?7/ffo 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
G - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - Injected 

Reviewed By: 

^4253A) 

T<Y* Date: 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

5-WSlfl   Eye Irritation Score: Zpl^L^'l^ 

185- 
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Primary Eye Irritation Test Observations 

Test Material: 

Test Eye: Right 

Jz^SSLz. HLA NO. y&Q s/13 
Group:  V  

l^gj Washed: NiA_ seconds following instillation of test material,    y Unwashed 
the test eye was washed with £& mL of lukewarm 
tap water for |Qft seconds. 

OBSERVATION PERIOD:  9C? hcufS 

Technician   -ftum /4C> 

Date ^2%-U* 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
G - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - 'njected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

Reviewed 8y: 

(4253A) 

M   Date:  5-\VSl. Eye Irritation Score:&?£) 4hHffi^o 

-186- 
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Primary Eye Irritation Test Observations 

Test Material: 

Test Eye: Right 

IJ3S3L HLA NO. (opgo SI 13 
Group:  \  

Ofl Washed: WA, seconds following instillation of test material,    s/ Unwashed 
"""'"'        the test eye was washed with ±$L mL of  lukewarm 

tap water for frjft seconds.  *~ 

OBSERVATION PER 100: ~| AcLUS 

Technician 

Date 

fttM 
5-l-to 

NA - Not Applicable 
A - Petite hemorrhage 
8 - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
G - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - Injected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

Reviewed By: 

>^253A) 

Tft^     Oate:      5-W3U Eye Irritation Score: 3iJjiVjrt&? 

-187- 
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Primary Eye Irritation Test Observations 

Test Material: 

Test Eye: Right 

\" 3S31a HLA NO.  (tpgO SI I 3 
Group:  v  

^(\__ Washed: Mfl seconds following instillation of test material,    <J Unwashed 
the test eye was washed with ^ft mL of lukewarm 
tap water for Mft seconds. 

OBSERVATION PERIOO: /</ iCtfvCS 

Animal No-             ^\" 09Q9 otfy? 2930 a?v3 3W<4 3930 
Location of 
Corneal Lesions 

Tail        Head () () 6 0 0 () 

Cornea - Opacity rs ^ 0 0 £> 0 

Area n r\ r*-> r> & . n    . . 
Iris n r> s~* r> r> , n    .. 
Conjunctivae - 

Redness o rs CD G <r> n 
'                    Chemosis r> r> n n <*> r> 

Discharge n n r^ r^ d 0 

Sodium Fluorescein Exam AJELC. AlEQ N£4> M&Ca M£G /UECp 

Technician &L 
Date  S-#-<V„ 

NA 
A 

D 
E 
F 
G 

H 
I 

Not Applicable 
Petite hemorrhage 
Blanching 
Clear discharge 
Purulent discharge 
Hair loss around the eye 
Necrotic Areas 
Unable to visualize due to 
severe swelling 
No reaction to light 
Injected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

-# ) 

Reviewed By: 

(4253A) 

TO1*  Oate: 5-^-%U Eye Irritation Score: Qjj ^^3° 

-188- 
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Test Material: 

Test Eye: Right 

Primary Eye Irritation Test Observations 

Hi3£9ig HLA NO. (poqosu^ 
G^up:     3  

\f  Washed: 3Q seconds following instillation of test material,   [^ftUnwashed 
the test eye was washed with ^^ mL of lukewarm 
tap water for ^Q seconds. 

OBSERVATION PERIOD: \ \\n\xT 

<? 

Technician 

Oate   ±&£U 

« 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
G - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - Injected 

Reviewed By: 

(4253A) 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

TW       oate:      5-lVSU Eye Irritation Score: ^1 .D JilW 4? 

18^- 
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Primary Eye Irritation Test Observations 

Test Material: 

Test Eye: Right 

Hi2&3lg HLA NO.    (j$ta3U2 
Group: O  

sj  Washed: 2Q seconds following instillation of test material,    Mft Unwashed 
the test eye was washed with £j£ mL of lukewarm 
tap water for ^Q seconds. 

OBSERVATION PERIOD: 3M Uoi XS. 

Technician^ 

Date 

<^<=> 

q-^.S-^0 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
0 - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
G - Unable to visualize due to 

severe swelling 
H - No reaction to light 
1 - Injected 

© O^fio* ^>¥*Rt-S  Sv*. HS^a 

J - Cornea1 epithelial damage, peeling 
K - Corneal epithelial damage, piling 
I - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

Reviewed By: 

(4253A) 

■TIV* Oate:   5-iq-^L Eye Irritation Score: ffiilsth. W'>? 

^ fn-A 5-WU 

-190- 
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Test Eye: Right 

Primary Eye Irritation Test Observations 

^       Test Material:     T-^ft9k HLA NO. (gmmz 
Group: P  

*• 

x/ Washed: 3Q seconds following instillation of test material,    [v^ftUnwashed 
~*       "  the test eye was washed with \)fl mL of lukewarm 

tap water for QQ seconds. 

OBSERVATION PERIOD: M %    KpUfS 

Animal No. 
Location of 
Corneal Lesions 

£t 

Fail Head 

Cornea - Opacity 

Area 

Iris 

Conjunctivae - 

Redness 

Chemosis 

Discharge 

Sodium Fluorescein Exam 

±L 

3. 
■£. a. 

JM. 

^   23U* 

£- 

-J- 
<•> 

JUA I D± 

/ > 

a 

Q Q 

V 

Techn 

Date 

ician      \jpQ 
(bjLrtfry JL^rOC 4t3fc €3<b>p 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
6 - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - Injected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

Reviewed By: 

%    )(4253A) 

TTl'U   Date:  5-H-SU Eye Irritation Score: Q•] & [?!'% 

191- 
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Primary Eye Irritation Test Observations 

t* 

w 

Test Material: 

Test Eye: Right Group: 

\/_ Washed: 2Q seconds following instillation of test material,    |V^£_Unwashed 
the test eye was washed with AOfl mL of lukewarm 
tap water for {JQ  seconds. 

OBSERVATION PERIOD: 7.? \\OUrS 

Technician 

^te   <-}-£7-66? 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
G - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - Injected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS -.Positive stain retention 
NEG - Negative stain retention 

Reviewed By: 

*)*253A) 

TW Date: 5-\<A-Sl> Eye Irritation Score: l/p WiTt' ^e3 

v/ "flV$ 5-WJ2V. 
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Test Material: 

Test Eye: Right 

Primary Eye Irritation Test Observations 

Group: 

sj  Washed: 2Q seconds following instillation of test material,    Mft Unwashed 
the test eye was washed with ^£ mL of lukewarm 
tap water for {^Q seconds. 

OBSERVATION PERIOD: ^0? Wour5 

Animal No.               r I" 2J<tt M/f 3S11" \ . Location of 
Corneal Lesions 

Tail        Head 0 w o ̂
 
() () 

Cornea - Opacity \ \ SO \ 
^ 

Area 1 a fD \ 

Iris o 1* b \ 

Conjunctivae - 

Redness a a \ 
\ 

\ 

Chemosis i a 0 \ 

Discharge o   . \fc 0 \ 

Sodium Fluorescein Exam m AJfr /l//r \ 

frtrn/i sc^ Technician_ 

Date ^-^-^(g 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotic Areas 
G - Unable to visualize due to 

severe swel1ing 
H - No reaction to light 
I - Injected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

Reviewed By: 

(4253A) 

Tfr'U       Date:       5-WSl Eye Irritation Score: IL> I4h\ Affi^o 

193- 
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Test Eye: Right 

Primary Eye Irritation Test Observations 

Test Material:     T'^^^Lo HLA No. (nOyOSII^ 

Group:  2  

\/_ Washed: 2Q seconds following instillation of test material,    [^ft Unwashed 
the test eye was washed with \3fl mL of lukewarm 
tap water for (^Q seconds.   ^ 

r.^ 
i. 

SfbA Technician  

Oate  5-1-1to 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotlc Areas 
6 - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - Injected 

Reviewed By: 

(4253A) 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

TH^       Date:    S-WSU Eye Irritation Score: A■O^WO'L-5^? 

194' 
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Primary Eye Irritation Test Observations 

Test Material: *T' ?> %9 6? 

Test Eye:    Right 

HLA NO.    QQmSlLl 

S^up:  2  

\/ Washed: 3Q seconds following instillation of test material, \) ft Unwashed 
the test eye was washed with £}£ mL of lukewarm 
tap water for CQ seconds. 

OBSERVATION PERIOD: Q/Qi/ /<i 

Technician 

Date   <^ft-%& 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
0 - Purulent discharge 
E - Hair loss around the eye 
F - Necrotlc Areas 
6 - Unable to visualize due to 

severe swelling 
H - No reaction to light 
1 - Injected 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
M - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

Reviewed By: 

(4253A) 

TO^   Date:  S-lS-Sl, Eye Irritation Score: A>b 4k.<^J^o 
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Primary Eye Irritation Test Observations" 

Test Material:     *T~ 3 ^^ Lo. 

Test Eye:   Right 

HLA NO.   C£Sl££U3 
Group:  2  

s/  Washed: 2Q seconds following Instillation of test material, 
the test eye was washed with £}ftmL of lukewarm 
tap water for ^Q seconds. 

OBSERVATION PER 100: Ol   f)A\/S 

|Q ft Unwashed 

Technician  ChO 

Date SVfvfft 

NA - Not Applicable 
A - Petite hemorrhage 
8 - Blanching 
C - Clear discharge 
0 - Purulent discharge 
E - Hair loss around the eye 
F - Necrotlc Areas 
6 - Unable to visualize due to 

severe swelling 
H - No reaction to light 
I - Injected 

Reviewed By:            TO'A  Date 

- Corneal epithelial damage, peeling 
- Corneal epithelial damage, piling 
- Corneal epithelial damage, pitting 
- Hypopyon 

Corneal neovascularization 
Pannus 
Unable to visualize due to 
severe opacity 

S - Granulation scar tissue 
POS - Positive stain retention 
NEG - Negative stain retention 

(4253A) 

5-\^lo 

-196- 
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-SAMPLE SUBMITTAL FORM 

ENCLOSE WITH SAMPLES AND SEND TO: 
HA2LETON LABORATORIES AMERICA. INC. 
Chemical and BioMedical Sciences Division 
3301 KINSMAN BOULEVARD 
MADISON. WISCONSIN  53704 
(608) 241-4471 

Submitted By: 

Company:   — 

P. O. Number. 

Date: y ■ si, - tk 
Invoice To: 

Type of Report: 

Full GLP compliance:. ^ 
iO. 

All tests in one report 
'One report for each test 
Number of reports required 

yes 
no 

FDA (21 CFR 58) 
EPA (TSCA • 40 CFR 792) 
EPA (FIFRA - 40 CFR 160) 
OECD r- 39CI 

Samole Name- H Il££ -£$&£ t^HSL, 213222   -T'3<9t -f- jggg, £&$£  
Physical Description 

Storage Requirement . Room Temp. . Refrigerated 

Test - Acute Oral Toxlcity In Rats 
 TP4207   Internal screen: No. of animals. 

Test — Primary Sklrf Irritation 
 TP4209   Internal screen; No/of animals ±! \ 

at. No. of sites/rabbit Abraded 

 TP3206   FHSA screen; 5M-5F at 5.0 g/kg 
  Conduct defined study if death occurs at 5.0 g/kg 

,.     \s^ TP3013   EPA screen; 5M-5F at 5.0 g/kg 
■*r   Conduct defined study if death occurs at 5.0 g/kg 

TP2069   0EC0 screen: 5M-5F at 5.0 g/kg 
  Conduct defined study if death occurs at 5.0 g/kg 

JSZ. "fact   /*m'/f?T   3.4 
ger raob TP3208 FHSA: 6 rabbits-i abradetUX intact site per rabbit 

TP3014 EPA: 6 rabbits-1 intact site/rabbit 
TP2071 0EC0: 3 rabbits-1 intact site/rabbit 
TP4206 DOT Corrosivity; 6 rabbits-1 intact site/rabbit 

Special Instructions: 

Special Instructions: 

Test - Acute Dermal Toxlcity in Rabbits  TP3209 
_j£^TP2012 
  TP3015 
. TP2072 

Test — Primary Eye Irritation 
 TP4208   Internal screen; No. of animals 

FHSA: 6 rabbits unwashed 

TP3207   FHSA screen: 5M-5F at 2.0 g/kg 
TP3016   EPA screen; 5M-5F at 2.0 g/kg 
 Conduct defined study il death occurs at 2.0 g/kg 
TP2070   OECD screen; 5M-5F at 2.0 g/kg 
 C Juct defined study if death occurs at 2.0 g/kg 

1978 EPA: 6 rabbits unwashed-3 washed 
1982 EPA; 6 rabbits unwashed 
OECD: 3 rabbits unwashed 

3 Rabbits washed at 4 sec. 
3 Rabbits washed at 30 sec. 

Special instructions: 
Special Instructions: 

Disposal of test material: 
. Return to submitter. 

. Dispose of according to HLA SOP. 

Test — Guinea Pig Sensitization 
  TP2017   EPA Magrtusson-KHgman maximization 
  TP2008   EPA Buehlerjensitization 

Special Instructions: 

FOR HLA USE 

S  Additional Comments:. CR^vicX     t>rC.co,v^\uip   TO 3>££L 
r 

-IV /■ 

This form is to be used when submitting a sample for routine acute testing Special testing n£*can %™m arranged by 
contacting the Acute Toxicology Department at (608V241-4471 Ext. 304 or the Client Servcces Center at Ext. 222. 
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HAZLSTOfM LABORATORIES AMERICA. INC. 

3301 KINSMAN BLVD.   •   P.O. BOX 7545   •   MADISON, Wl 53707   •   (606) 241-4471   •   TLX 703956 HAZRAL MOS UD 

PROTOCOL TP2012 

Primary Eye Irritation Study in Rabbits 
(1978 EPA Guidelines) 

Study No. UOHO S\ \3> 

for 

The 3M Company 
St. Paul, Minnesota 

Hazleton Laboratories America, Inc. 
Life Sciences Division 
3301 Kinsman Boulevard 

Madison, Wisconsin 53704 

April 8, 1986 

1986,  Hazleton Laboratories America,   Inc 

-198- 

Chemical & BioMedical Sciences Division 

faaarasfe^^ 



mmm * \mi xmwi*wwa AW *nrjn*>m*r I.VJTJ rurm 

m 

4 <9 

PROTOCOL TP2012 

Primary Eye Irritation Study in Rabbits 
(1978 EPA Guidelines) 

Study No. 

Study Location 

Test Material 

Sponsor's Representative 

Study Director 

Proposed Timetable 
Starting Date 
Completion Date 
Final Report Date 

Hazleton Laboratories America, Inc. 

Life Sciences Division 
3301 Kinsman Boulevard 
Madison, Wisconsin 53704 

(See sample submittal form) 

P. D. Griffith, PhD 

Steven M. Glaza 

Week of ^-TA-fcl© 
Week of  S--n„-*\o 
Week of   <o-<\_ ^\Q 

Vo H--£^-%\O 
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PROTOCOL TP2012 

c 

1. Study Title 

2. Objective 

3. Test Material 

A. Identification 

B. Physical Description 

C. Purity aad Stability 

0. Storage Condition* 

E. Retention 

F. Safety Precautions 

4. Regulatory Compliance 

5. Quality Assurance 

«» 

Primary Eye Irritation Study in Rabbits 
(1978 EPA Guidelines) 

To determine the relative level of 
irritation produced following a single 
exposure of a test material to one eye 
of albino rabbits 

(See sample submittal form) 

(See sample submittal form) 

The Sponsor assumes responsibility for 
purity and stability determinations. 

(See sample submittal form) 

Any unused test material will be 
discarded 30 days after issuance of the 
final report unless directed otherwise 
by the Sponsor. 

Laboratory personnel will take the 
normal necessary precautions in 
handling 9 substance of unknown 
toxicity. Laboratory clothing, latex 
gloves, safety glasses, and a particle 
meek approved for toxic dusts must be 
worn. 

All aspects of this study will conform 
to the 0. S. Environmental Protection 
Agency's Guidelines for Testing 
Pesticides and Toxic Substances1 and 
the (7. S. Environmental Protection 
Agency's Good Laboratory Practice 
Standards.2,3 

The conduct of this study and the final 
report will be audited by the Quality 
Assurance Unit in accordance with 
Standard Operating Procedures ac 
Haxleton Laboratories America, Inc. 
(HLA). 

200- 

te&z&g&tig^^ z jg, 



• 

• 

2 

6. Experime ntal Design 

A. Animals 

(I) Species Rabbit 

(2) Strain/Source Nev Zealand White/Hazleton Research 
Products, Inc. 

(3) Age *t initiation Adult • 

(A) Weight et Initiation 2.0 to 3.5 kg 

(5) Number/Sex Nine/either sex (Group 1 - six animals, 
Group 2 - three animals) 

(6) Identification Bach animal will be assigned a° 
permanent identification number and 
will be identified with e metal ear 
tag. All data collected from an animal 
will be recorded and filed under its 

. identification number. 

1 1 

(7) Husbandry 

(a) Housing 

(b) Food 

Animal husbandry and housing at HLA 
comply with standards outlined in the 
"Guide for the Care and Use of 
Laboratory Animals."4 Care will be 
taken to ensure thet the animals are 
not disturbed for reasons other than 
data collection and routine maintenance. 

The animals will be housed individually 
in screen-bottom stainless steel cages 
(heavy gauge) held on racks, with 
absorbent pan liners in the urine- and 
feces-collecting pans. Pan liners will 
be chenged at least three times each 
week. 

A measured amount of Purina High Fiber 
Rabbit Chow* will be provided. 

1 

(c) Water 

(d) Contaminants 

(a) Environment of 
animal room 

Water will be provided ad libitum. 

No contaminants are expected to be 
present in the feed or water which 
would interfere with and affect the 
results of the study. 

o Temperature 21*C *2' 
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0 Relative 
humidity 

50* +2OX 

■ uimimmnimuiMiiiui 

o Air change 

o Light cycle 

(f) Acclimation 

(8) Selection of 
test animals 

0 
(9) Justification 

B. Procedures 

(1) Administration of 
Test Material 

V 

At least 10 changes an hour of filtered 

100Z outside air 

12 hours light/12 hours dark 

At least 7 days 

The animals will be selected based on 
health and body weight. An adequate 
number of extra animals will be 
purchased so that no animal in 
obviously poor health is placed on 
test* The rabbits' eyes will be 
examined using fluorescein dye 
procedures within 24 hours prior to 
test material administration. Only 
animals with no sign of cornea1 injury 
or eye abnormalities will be utilized. 

Historically, the New Zealand White 
albino rabbit is the animal of choice 
based upon its large orbit and 
nonpigmented iris. 

Bach rabbit will receive 0.1 mL of 
liquid or 0.1 g (or the weight 
equivalent of 0.1 mL) of solid test 
material. If necessary, solid test 
materials will be finely ground into a 
dust or powder. The test material will 
be placed into the everted lower lid of 
the rabbit's eye. The upper and lower 
lids ere then to be gently held 
together for 1 second before releasing 
to prevent loss of material.  If an 
aerosol, the test eye will be held open 
and the test material administered in a 
single burst of about 1 second from a 
distance of 10 em directly in front of 
the eye. The eyes of the Group 1 
rabbits will remain unflushed for 
24 hours following instillation of the 
test material. After 24 hours, a. 
washout may be used if considered 
appropriate.  The eyes of the Group 2 

-202- 
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(2)    Reason for Route 
of Administration 

C.    Observation of Animals 

(1)    Reading of Ocular 
Irritation 

® 

(2) Body Weights 

(3) Clinical Observations 

D.  Pathology 

animals will be flushed with lukewarm 

tap water for 1 minute starting 
30 seconds after test material 
instillation. One eye of each animal 
will be treated with the test material 
and the other eye will serve as the 
untreated control. 

Historically, the route of choice 
baaed on the method of Draize. 

Ocular irritation observations and body 
weights will be recorded in a study 
notebook. 

The Created eyes of all animals will be 
examined for ocular irritation at 1, 
24, 48, and 72 hours after treatment. 
If no irritation or injury is present 
at 72 hours, the study will be 
terminated.  If irritation is present 
at 72 hours, additional observations 
will be made at 96 hour's and at 7, 14, 
and 21 days. If at any of these time 
points there is no irritation within a 
group, that group will be terminated. 
If injury ia still present at 21 days, 
Che Sponsor will be contacted to 
determine whether the study should 
continue or be terminated. After 
recording the 24-hour observations, 
sodium fluorescein may be used to aid 
in revealing possible corneal injury. 
Irritation will be graded and scored 
using the Draize technique 
(Attachment 1).  All eye 
abnormalities will be recorded. All 
animals that have a damaged eye 
producing undue stress or discomfort 
will be sacrificed for humane reasons 
after consulting with the Sponsor. 

Body weights will be recorded prior to 
test material administration and at 
weekly intervals throughout the study. 

Any abnormal clinical signs will be 
recorded in the study folder. 

All animals, whether dying on test or 
sacrificed at study termination, will 
be discarded. 
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7. Report 

AC termination of Che study, a report which includes Che following 
information will be prepared and submitted: 

A description of Che CesC material 
A descripcion of Che CesC system 
Daces of study initiation and termination 
A summary Cable showing Che irritation data at each observation period 
Any special observations that were recorded 

8. Maintenance of Raw Data and Records 

Original data or copies chereof will be available at HLA Co facilitate 
auditing Che study during ics progress and prior Co acceptance of che 
final reporc. When che final reporc is completed, all original paper 
data, as well as che final report, will be retained in che archives of 
HLA, Madison, Wisconsin. 

REFERENCES 

1. Environmental Protection Agency, Proposed Guidelines for Pesticide 
Regiscracion, Federal Register, Vol. 43. No. 173, Seccion 163.81-2, 

I     pp. 37, 356-37, 357 (August 22, 1978)» 

2. 40 C7R 160. 

3. 40 CPR 792. 

4. DREW Publications No. (NIH) 78-23 (1978). 

5. Draiae, J. H., Appraisal of the Safecv of Chemicals in Foods. Drugs, and 
Cosmetics - Dermal Toxicity. Association of Food and Drug Officials of the 
O.S., pp. 46-59 (1975). 

APPLICABLE HLA STANDARD OPERATING PROCEDURES 

0P-T0X 3    Primary Eye Irricacion Scudy (0ECD/1982 EPA Guidelines) 

OP-TOX 55   Quality Assurance Inspections of Che Acute Toxicology Department 

OP-GENB 36  Animal Arrival, Observations, and Release from Acclimation 

0P-GENB 24  Unique Identification of Laboratory Animals and Their Cages and 
Identification Numbers for Medical Department Test Subjects 

OP-TARC 230 Monitoring, Recording, and Reporting of Animal Room Environmental 
\ Conditions 

OP-GEN 33   Archiving of Data 
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PROTOCOL APPROVAL 

P. D. CrlffiOU^FW> 
Sponsor's Ropre«entative 
Tho 3M Co«p«ny 

ti 

0&. 

r^r- rfc 
Date 

3k JLi     a**. 
Sc«v«n M.  GUz« (J D»c« 
Study Director 
Group L*«d«r, Acute Toxicology 
Hailecon Laboratoriea Aaorica, Inc 

(13033/«UB) 

-205- 

b^VAVA-rf^^v,^^-;-*s^^^^^^^ -s >»»»^i 



m 

6 

i^wwwwiw^wviw^*ww*wwwww«*igv»uw»v»w»^^^ v-r-r. 

(1) 

PROTOCOL - ATTACHMENT 1 
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HAZLETON LABORATORIES Af\/Ef=IICA. INC Chemical & BioMedical Sciences Division 

3301 KINSMAN BLVD. • P.O. BOX 7545 • MADISON, WISCONSIN 53707 • PHONE (608) 241-4471 • TLX 703956 HAZRAL MDS UD 

# 

FINAL REPORT 

F. D. GRIFFITH, PH.D. 
MINNESOTA MINING & MANUFACTURING COMPANY 
TOXICOLOGY SERVICES 
ST. PAUL, MN  55101 

SAMPLE NUMBER: 6 08 01575 

SAMPLE ENTERED: 08/11/86 

REPORT PRINTED: 09/22/86 

SAMPLE: T-3896 

PURCHASE ORDER NUMBER: T757575 REL. * 

ENCLOSED: 

SIGNED: 

PRIMARY EYE IRRITATION STUDY IN RABBITS 
QAU STATEMENT 
RAUI DATA/PROTOCOL APPENDIX 

METHOD, SUMMARY 

rEUEN M. GLA2A        0 STEUEN 
STUOY DIRECTOR 
ACUTE TOXICOLOGY 

.1&>rtfe 
DATE 

BY ANO FOR HAZLETON LABORATORIES AMERICA, INC. 

RAW DATA FOR THIS STUOY ARE KEPT ON FILE AT HAZLETON LABORATORIES 
AMERICA,  INC. , MAO 1 SON, WISCONSIN. 

m 
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SAMPLE NUMBER: 60S01575 PAGE   2 

SAMPLE:  T-3896 

EYE IRRITATION 

Objective:  To determine the level of ocular irritation produced following 
a single exposure of a test substance to one eye of albino rabbits 
according to the U.S. Environmental Protection Agency's Guidelines for 
Testing Pesticides and Toxic Substances. 

Test Material:  T-3896 
Physical Description:  White cream 
Purity and Stability:  Sponsor assumes responsibility for purity and 

stability determinations. 

Test Animal:  Young adult rabbits of the New Zealand White strain were 
procured, maintained individually in screen-bottom cages in temperature- 
and humidity-controlled quarters, provided access to water a_d 1 lb i t urn 
and a measured amount of Purina High Fiber Rabbit Chow, and held for 
an   acclimation period of at least 7   days.  If variations from the prescribed 
environmental conditions existed, they were documented and were considered 
not to have an adverse effect on the study outcome. 

Three acclimated animals, weighing from 2236 to 2401 g, were chosen 
at random for the test.  The animals' eyes were examined approximately 
24 hours before test material administration using sodium fluorescein dye 
procedures.  Only those animals with no sign of ocular injury or 
irritation were used on the test.  Test animals were identified by 
animal number and corresponding ear tag. 

Reason for Species Selection:  The New Zealand White albino rabbit is the 
animal of choice based upon its large orbit and nonpigmented iris. 

Preparation of Test Material:  The sample was dosed as received.  The pH 
was not determined. 

Treatment:  Each rabbit received 0.1 ml of the liquid test material placed 
on the everted lower lid of one eye, with the contra 1 atera 1 eye serving 
as the untreated control.  The u,jper and lower lids were held together 
for one second to prevent loss of material and then released.  The 
treated eyes of the rabbits were flushed for one minute with lukewarm 
tap water, starting 30 seconds after test material instillation. 

Reason for Route of Administration:  Historically, this is the route of 
choice based on the method of Draize. 
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SAMPLE NUMBER: 6 03 01575 

SAMPLE:  T-3396 

PAGE 

EYE IRRITATION (CONTINUED) 

Observations:  The treated eyes were observed for ocular irritation at 
1, 24, 43, 72 and 96 hours, and at 7 and 14 days after treatment. 

At the 72-hour, and 7 and 14-day readings, sodium fluorescein was used to 
aid in revealing possible corneal injury.  Irritation was graded and 
scored according to the Draize technique. 

Animals were weighed just prior to test material administration, at 7 days 
and at study termination. 

Pathology:  At study termination all animals were euthanatized and 
d iscarded. 

$ 
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SAMPLE NUMBER: 608 01575 

SAMPLE:  T-3896 

EYE IRRITATION 

PAGE 

(CONTINUED) 

SUMMARY 

Test Animal:  Albino rabbits - New Zealand White 
Source:  Hazleton Research Products, Inc., Denver PA 
Date Animals Received:  08/05/86 

Temperature and Humidity of Animal Room:  21 to 26 Degrees C.J 
40 to 66X Relative Humidity 

Date Test Started; 08/15/86 Date Test Completed:  08/29/86 

PRIMARY EYE IRRITATION SCORES* 

& 
OBSERVATION PERIOD 

1 Hour: 
24 Hours: 
48 Hours: 
72 Hours: 
96 Hours: 
7 Days: 

14 Days: 

3 Rabbit Mean 
0.1 ml 
(Washed) 

45. 
28. 
41, 
37, 
34, 
1. 
0, 

* The Primary Eye Irritation Score is the total eye irritation score 
for all the animals divided by the number of animals (3) at each 
observation period. 

# 
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SAMPLE NUMBER: 6 08 01575 

SAMPLE:  T-3896 

EYE IRRITATION (CONTINUED) 

Table 1 
Individual Eye Irritation Scores 

AnIma 1 Observat ion Cornea Score Iris Score Con junct i vae Score 
Number Per iod A B AXBX5 A A X 5 A B C (A + B + 02 

F14606 1 Hour 1 4 20 1 5 3 4 3 20 
1 24 Hours 3 1 15 0 0 2 1 0 6 
5 48 Hours 1 4 20 1 5 2 2 2 12 
j 72 Hours 1 4 20 1 5 2 2 1 10 

1 96 Hours 1 4 2 0 1 5 2 1 0 6 
R 7 Days 0 0 0 0 0 0 0 0 0 

1 14 Days 0 0 0 0 0 0 0 0 0 

F14607 1 Hour 1 4 20 1 5 3 4 3 20 
24 Hours 1 4 20 0 0 2 2 0 8 

fi 48 Hours 1 3 15 1 5 2 1 1 8 
72 Hours 2 1 10 1 5 2 1 0 6 
96 Hours 2 1 10 1 5 2 1 0 6 
7 Days 0 0 0 0 0 0 0 0 0 

14 Days 0 0 0 0 0 0 0 0 0 

j F14608 1 Hour 1 4 20 1 5 3 4 3 2 0 

I 24 Hours 1 4 20 1 5 2 1 2 10 
3 48 Hours 4 2 40 1 5 2 2 3 14 
1 72 Hours 2 4 40 1 5 2 2 1 10 
] 96 Hours 2 4 40 1 5 2 1 0 6 

1 
7 Days 1 1 5 0 0 0 0 0 0 

14 Days 0 0 0 0 0 0 0 0 0 

Table 2 
Sodium Fluorescein Examination 

Observation Period 
Pre-in 11 lation    72 Hours    7 Days 

**■  NEG 
POS 

AnIma 1 
Number 

F14606 
F14607 
F14608 

No stain retention 
Positive stain retention (area of cornea involved) 

14 Davs 

NEG POS (100S) NEG NEG 
NEG POS (15%) NEG NEG 
NEG POS (100%) NEG NEG 
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SAMPLE NUMBER: 6 08 01575 

SAMPLE:  T-3396 

EYE IRRITATION (CONTINUED) 

Comments: 

No pain response (vocalization) was elicited from any animal following 
instillation of the test material. 

Blanching of the conjunctivae was exhibited by all three animals at 1 and 
24 hours and in one animal at 48, 72 and 96 hours. 

Petite hemorrhaging the conjunctivae was seen in one animal at 48 hours, 
in two animals at 72 hours and in all three animals at 96 hours. 

Corneal epithelial peeling was observed in one animal at 24 hours, in 
all three animals at 72 hours and in one animal at 96 hours. 

References: 

1. Environmental Protection Agency, Proposed Guidelines for Pesticide 
Registration, Federa1 Reg ister. UoI. 45. No. 173, Section, 
163.81-2 pp. 37, 356-37, 357 (August 22, 1978). 

2. Draize J.H., "Appraisal of the Safety of Chemicals in Foods, Drugs, 
and Cosmetics - Dermal Toxicity", Association of Food and Drug 
Officials of the United States, pp. 46-59 (1975). 

3. 40 CFR 160. 

4. DHHS Publication No. (NIH 85-23 1985) Guide for the Care and Use 
of Laboratory Animals. 
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QUALITY ASSURANCE STATEMENT 

Primary Eye Irritation Study in Rabbits 

Study No. 60801575 

The report as herein attached for the above-mentioned study has been reviewed 
by the assigned Quality Assurance Unit of Hazleton Laboratories America, Inc. 
in accordance with the Good Laboratory Practice Regulations as set forth in 
40 CFR 160.35 (b) (6) (7). It has been found to identify and/or describe the 
authorized methods and standard operating procedures followed in the conduct 
of the study. Furthermore, the Quality Assurance Unit has conducted the 
following inspections of the testing facilities utilized in the conduct of 
this study and has submitted written reports of said inspections to the study 
director and/or management. 

Date of Inspection     Type of Inspection       Date Issued to Management 

7/24-25/86 Process Audit 7/28/86 

9/17/86 Report Review 9/19/86 

'Susan KramlichT Date 
Inspector, Quality Assurance Unit 

213- 
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Primary Eyt Irritation Taat 

Initial Sodiua Fluoraacain £xaa and Animal Body weights 

Taat Matarial: T- as% 
Phyaical  Daacription:     LOWv\c    CtCd^ pa Raault:     M/7   with Fiahar Ace 
 p Matar No. NJFt 

Dn.a- D\    lA/vL /<»uf.  Roo- Mo. \U\ Oj  ©  llolB 

Data Aniaala Racaivad: ft-S-^k?  Sourca:        ^R^  

livnv of roldar Praparatioa By:     liAE Data: 3r ifV'Zl*  

Spaciaa/Strain:   UZJjO   RfL^V 

Aniaal Mo. Sax 
Initial 

sr* 

Vocal- 
isation 
following 
Doaini 

Animal Body Waighta  lg> 

Initiation            Day 7          Day   l<* Day  21 

?(    -K<*> ? ro«x. kJ JLA& 2HQZ 2_C4V"7 

/<o7 ? h1 J^l a*«o 2>tfX 

ffa* <?" tgfek IO 2Vo/ JSX^ 2-S^Vo 

^^^^ 

—j 

TECHHlCUJf 65" W ^ *T #*rr? SO 

DAT! 11 ** ^r^K s/<T ZS& 5 21 « 1A \ 

SCAU USID U-Tl^r-i ISC/? \$on 5"^% 
| 

V   Doaad   in tha coojunccival   iac  *W«  \A,*X^ <*•** ><**-«•   *«S 

Tina of Ooaina     //'5? fllL 
Tachnician /V.7    Sat *      ^/5S^ 
Tina of   firtt  obaarvacion  l£&5°^ 
Tachnician       fT\%       Oat*      j  'V^C 

'Sodiuti Pluoraacain Cxaauaation 
MG ■ Mtgativa 
POS •  Poaitiva 

MA • Mot AppUcaala 
-  " Una*la to datarnina  pM 
t • Yaa 
• • Mo 

All  aniaal«  appaarad  nornal   )u«t  prior  to doting.     Tachnician fy'        Oatt      3  /S   flLo 

IMMBVJ (3) Tke MitMAts u*tae NO\Mn> -cecM 
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# Primary Eye Irritation Test Observations 

Aest Material: T-3g9l 

Test Eye:   Right 

HLA MO. uxoisifr 
Group:       M|  

y Hashed: 3D seconds following Instillation of test material, ajflUnwashed 
the test eye was washed with Mft  at of lukewarm 
tap water for /-ft  seconds. 

OBSERVATION PER 100:     \ VyOU-V" 

A"*!      ConjunctIvae - 

Technician mJJ /V^ 

Oate  Q y    LJ5 A 
0 enVr^ emr *-**"tt TO 

HA - Hot Applicable 
A - Petite hemorrhage 
8 - Blanching 
C - Clear discharge 
0 - Purulent discharge 
E - Heir loss around the eye 
F ■ Hecrotlc Areas 
8 - Unable to visualize due to 

severe swelling 
H - Ho reaction to light 
1 - Injected 

>& *evi Byr 
Q> 

J - Corneal epithelial damage, peeling 
K - Corneal epithelial damage, piling 
I - Corneal epithelial damage, pitting 
H - Hypopyon 
M - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

(A253A) 

*.^3r-»*-     Oater^S*-  q-z-V.    Zy Irritation Score:4S>0St&%~®° 

-215- 

..,.<. -^^y^^^i^.:^..^::^^ 



mvTwv ■ w WWIWWlWIWVIWUWWWWWIWWWIWWWWWWWiailWBIJWHMWMWM 

Primary Eye Irritation Test Observations 

Test Material: 

Test Eye: Right 

T-3391 HLA NO. (^80/57fcl 
Group:   \i\  

%/ Hashed: 3& seconds following Instillation of test material,   sAUnwashed 
the test eye was washed with \J|_ mL of lukewarm 
tap water for tJ%  seconds. 

OBSERVATION PER 100: 3^ ^QUITS 

af-      Conjunctiva* - 

jmi. Technician^ 

o»*« Ml ill 
(iWc^ errsr S-tU-*U HV4 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C • Clear discharge 
0 - Punt Tent discharge 
E - Hair loss around the eye 
F - Necrotlc Areas 
<* - Unable to visualize due to 

severe swelling 
H - No-reaction, to light 

J - Comeal epithelial damage, peeling 
K - Comeal epithelial damage, piling 
I • Comeal epithelial damage, pitting 
H - Hypopyon 
ft - Comeal neovascularlzation 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 

m •Reviewed Byr 

(42S3A) 

Tni Date:: q-2-^L 
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Test Material: 

Primary Eye Irritation Test Observations 

T-3S96,  
Test Eye: Right 

HLA HO. (jCfta/<r?fr 

Group:    KlK  

y  Washed: 3£l seconds following Instillation of test material,   uAUnwashed 
the test eye was washed with fjft  nt of lukewarm 
tap water for (£_ seconds. 

OBSERVATION PERIOD: Mfc KcUfS 

O 

Animal No. 
Location of 
Corneal Lesions 

Tall Head 

Cornea - Opacity 

Area 

Iris 

Conjunctlvae - 

I Redness 

Chemosls 

Discharge 

II 

AL. 

II «X 

I hft 

iL 

QD 

Sodium Fluoresceln Exam M. M. M. 
Technician 

Date 

joi, 
q-H-U 

CMC 

NA - Not Applicable 
A - Petite hemorrhage 
8 - Blanching 
C - Clear discharge 
D - Purulent discharge 
E - Hair loss around the eye 
F - Necrotlc Areas 
G - Unable to visualize due to 

severe swelling 
ff - Ho reaction- to light 
T - Injected; 

Reviewed By.r 
t 

(4/253A) 

tlH 

(j)cr.Vrv «.rTOC 9-2-^™* 

J - Corneal epithelial damage, peeling 
K - Cornel epithelial damage, piling 
L - Corneal epithelial damage, pitting 
N - Hypopyon 
N - Corneal neovascularlzatlon 
P - Pannus 
R • Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain- retention 
NEG»- Negative stain retention 

Date:      3-Z-U Eye Irritation- Scorer41 .QVtfc. W-flb 

Vmn W1**' 
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Primary Eye Irritation Test Observations 

'Test Material:    T-3ft9k 

Test Eye: Right  

HLA NO. (jczo/<r?<r 
Group: V|K  

y Hashed:3& seconds following Instillation of test material, uAUnwashed 
the test eye was washed with ^ft_ mL of lukewarm 
tap water for (£_ seconds. 

OBSERVATION PERIOD:   ~7 2   T\OUrS 

Technld an HH/ fr 

Oate        S-fMl 

NA - Not Applicable 
A - Petite hemorrhage 
B - Blanching 
C - Clear discharge 
0 - Purulent discharge 
E • Hair loss around the eye 
F - Necrotlc Areas 
6 - UnabTe to visualize- due to 

severe swelling 
H - No reaction to light 
T - Injected 

J - Corneal epithelial damage, peeling 
K - Cornea1 epithelial damage, piling 
L - Comeal epithelial damage, pitting 
M - Hypopyon 
N • Cornea! neovascular1zat1on 
P - Pannus 
R . Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG. - Negative stain*retention- 

:3?y Reviewed Byr 

(4253A) 

Tfti Oate:     §-l-%\* Eye Irritation Scorer3 |0 VkWfc 
V'TtV^-l-^' 
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m 
est Material: 

Primary Eye Irritation Test Observations 

e$t Eye:   Right 

HLA NO.   (jQRO/X7<r 

Group: N K  

y/ Washed: 30 seconds following Instillation of test material,    ^^Unwashed 
the test eye was washed with ^fl_ mL of lukewarm 
tap water for fjn  seconds. 

OBSERVATION PER 100: 9(g\\Qur. 

Animal No.  
Location of 
Comeal Lesions 

T«n Head 

Technician V*^ *few4ftwi error     t" IS -*(. frH-0 

Oate iliUCf 

NA - Not Applicable 
A ■ Petite hemorrhage 
8 - Blanching 
C - Clear discharge 
0 - Purulent discharge 
E -Hair loss around the eye 
F - Necrotlc Areas 
G • Unable to visualize due to 

severe swelling 
H - No reaction- to light 
1 - Injected 

J - Comeal epithelial damage, peeling 
K - Comeal epithelial damage, piling 
L - Comeal epithelial damage, pitting 
It - Hypopyon 
N - Comeal neovasculaHzation 
P - Pannus 
R - Unable to visualize due to 

severe ooadty 
S- Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain retention 

Reviewed By: 

(4253A). 

Ttv* Date:-     9 z %\, Eye Irritation Score: ™«54kfr'afry3 
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•St KateHal: 

•st Eye: Right 

Primary Eye Irritation Ttst Observations 

T-3S91  HLA NO.    (JC&OJ5-?<T_ 

Group: Hft  

y Mashed: 3/^ seconds following Instillation of test material, pjfl unwashed 
the test eye MS washed with &_ «L of lukewarm 
tap water for (^   seconds. 

OBSERVATION PERIOD: 7   (jpUkS 

Technician    *}rprf\ 

NA 
A 
B 
C 
0 
E 
F 
6 

H 

I 

- Mot Applicable 
- Petite hemorrhage 
- Blanching 
• Clear discharge 
- Purulent discharge 
- H«1r loss around the eye 
- Necrotlc Areas 
- Unable to visualize due to 

severe swelling 
- Ho reaction to. 11ght 
- Injected 

fte»iewed 3y: 

4-253A) 

■wi Oate: 

J - ComeaT epithelial damage, peeling 
K - Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
W - Hypopyon 
N - Corneal neovascularization 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S - Granulation scar tissue 

POS - Positive stain retention 
NEG - Negative stain; retention 

3 2 -Si,     Eye Irritation Score: ll^ti H^^ 
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Test Material: 

Test Eye: Right 

Primary Eye Irritation Test Observations 

T-3S9C,  HLA NO. (jozoj<n<r_ 
Group:    Ki f\  

y  Meshed: 3D seconds following Instillation f test material,    ufiUnwashed 
the test eye we$ washed with M> "* of  lukewarm 
tap water for f^n  seconds. 

OBSERVATION PER 100: i^ rwWs 

Animal Mo.              fh **& lU&l aua 
Location of 
Cornea! Lesions 

Tall Head 0 5 o () () 

Cornea - Opacity O o o 
Area P> o o 

Iris <^ n o 
Conjunctiva* - 

Redness r> n :    o 
Chemosis r> n o 
Discharge O o o 

Sodium Fluoresceln Exam »0K3L> KS^b lO^lza 

Technician <,<£> 

Oate ^V&> 

NA - Not Applicable 
A - Petite hemorrhage 
B ■ Blanching 
C - Clear discharge 
0 - Purulent discharge 
E - Hair loss around the eye 
F - Neerotic Areas 
G. - Unable to visualize due to 

severe swelling 
H - No- reaction to light 
t - Injected. 

0 - ComesT epithelial damage, peeling 
K • Corneal epithelial damage, piling 
L - Corneal epithelial damage, pitting 
fr - Hypopyon 
N - Corneal neovascularlzation 
P - Pannus 
R - Unable to visualize due to 

severe opacity 
S • Granulation scar tissue 

POS - Positive stain retention- 
NEG - Negative stain retention-. A fr 

^sfj   Reviewed Byr Tn* Date: Q-MU Eye Irritation Score: & ft fftti q.t.fri. 

(4:253Ar 
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# SAMPLE SUBMITTAL FORM 

ENCLOSE WITH SAMPLES AND SEND TO: 
HAZLETON LABORATORIES AMERICA, INC. 
Chemical and BioMedical Sciences Division 
3301 KINSMAN BOULEVARD 
MADISON, WISCONSIN   53704 
(608) 241-4471 

Submitted By: 

Company:        J fcj 

£jL GJU££l£2L Date: 2L 
Invoice To: 

P. O. Number. Type of Report: 

Full QLP compliance:. yes 
no 

FDA (21 CFR 58) 
„EPA (TSCA - 40 CFR 792) 
EPA (FIFRA - 40 CFR 160) 
OECD 

All tests in one report 
One report for each test 
Number of reports required 

Sample Name: 2 Z  1 Z2A „_  
Physical Description:    u^Jj.jji.    J/J^r^ 

Storage Requirement: . Room Temp. . Refrigerated Other. 

<& 

Test - Acute Oral Toxicity in Rats 
  TP4207   Internal screen; No. of animals 

at  
  TP3206   FHSA screen; 5M-5F at 5,0 g/kg 
  Conduct defined study if death occurs at 5.0 g/kg 

  TP3013   EPA screen; 5M-5F at 5.0 g/kg 
  Conduct defined study if death occurs at 5.0 g/kg 

  TP2069   0EC0 screen; 5M-5F at 5.0 g/kg 
  Conduct defined study if death occurs at 5.0 g/kg 

Special Instructions:  

Test — Primary Skin'Irritation 
  TP4209   Internal screen; No. of animals  

No. of sites/rabbit    Abraded 
 Intact 

  TP3208   FHSA; 6 rabbits-1 abraded/1 intact site per rabbit 
  TP3014    EPA; 6 rabbits-1 intact site/rabbit 
 TP2071    0EC0; 3 rabbits-1 intact site/rabbit 
  TP4206   DOT Corrosivity; 6 rabbits-1 intact site/rabbit 

Special Instructions:  

Twt- 

Test — Acute Dermal Toxicity in Rabbits 
  TP3207   FHSA screen; 5M-5F at 2.0 g/kg 
  TP3016   EPA screen; 5M-5F at 2.0 g/kg 
  Conduct defined study it death occurs at 2.0 g/kg 

  TP2070   0EC0 screen; 5M-5F at 2.0 g/kg 
  Conduct defined study il death occurs at 2.0 g/kg 

Special Instructions:  

Internal screen; No. ot animals 
FHSA; 6 rabbits unwashed 

Disposal of test material: 
.^'    Return to submitter. 
 Dispose of according to HLA SOP. 

Spegai 

Primary Eye Irritation 
TP4208 
TP3209 
TP2012    1978 EPA; 6 rabbits unwashed-3 i ashed 

1982 EPA: 6 rabbits unwashed 
OECD: 3 rabbits unwashed 

  3 Rabbits washed at 4 sec 
  3 Rabbits washed at 30 sec. 

Instructions.    \   t^fatji u ■'     ja&a >yt<^J 

TP3015 
TP2072 

Test — Guinea Pig Sensitization 
  TP2017    EPA Magnusson-Kligman maximization 
  TP2008    EPA Buehier sensitization 

Special Instructions:   

FOR HLA USE 

Additional Comments:. dot^c-^cr   AfCccygs^fAvs   -re    -onr^      Arrnvc^re^a   :*&.<yrex.c\^, 
^   fcjM^S >TW      v*jCV»^pg£a      >^.OC^frW»sr       oroOA. 

-s-y^   'VtWo 

This form is to be used when submitting a sample for routine acute testing. Special testing needs can be easily arranged by 
contacting the Acute Toxicology Department at (608)-241-4471 Ext. 304 or the Client Services Center at Ext. 222. 

COPY 1 - HAZLETON LABORATORIES  •  COPY 2 - RETAIN FOR RECORDS 
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HAZLETON LABORATORIES AMERICA, INC. 
3301 KINSMAN BLVD.   •   P.O. BOX 7545   •   MADISON, Wl 53707   •   (608) 241-4471   •   TLX 703956 HAZRAL MDS UD 

PROTOCOL TP2012 

Primary Eye Irritation Study in Rabbits 
(1978 EPA Guidelines) 

m 

Study No.    CoO'B,0\'Sl2f 

for 

The 3M Company 
St. Paul, Minnesota 

by 

Hazleton Laboratories America, Inc. 
Life Sciences Division 
3301 Kinsman Boulevard 

Madison, Wisconsin 53704 

April 8, 1986 

0 1986,  Hazleton Laboratories America,   Inc 

223- 

Chemical & BioMeoical Sciences Division 
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r. 

Study No. 

Study Location 

PROTOCOL TP2012 

Primary Eye Irritation Study in Rabbits 
(1978 EPA Guidelines) 

Test Material 

Sponsor's Representative 

Study Director 

Proposed Timetable 
Starting Date 
Completion Date 
Final Report Date 

Hazleton Laboratories America, Inc. 
Life Sciences Division 
3301 Kinsman Boulevard 
Madison, Wisconsin 53704 

(See sample submittal form) 

P. D. Griffith, PhD 

Steven M. Glaza 

Week of fc-W'&to 
Week of  c\-\-Vo 
Week of  <^ .-^-^Vo 

-224' 
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PROTOCOL TP2012 

£ 

1. Study Title 

2. Objective 

3. Test Materiel 

A. Identification 

B. Physical Description 

C. Parity end Stability 

D. Storage Conditions 

B. Retention 

P. Safety Precautions 

4. Regulatory Compliance 

5. Quality Assurance 

K 

Primary Eye Irritation Study in Rabbits 
(1978 EPA Guidelines) 

To determine the relative level of 
irritation produced following a single 
exposure of a test material to one eye 
of albino rabbits 

(See sample submittal form) 

(See sample submittal form) 

The Sponsor assumes responsibility for 
purity and stability determinations. 

(See sample submittal form) 

Any unused test material will be 
discarded 30 days after issuance of the 
final report unless directed otherwise 
by the Sponsor. 

laboratory personnel will take the 
normal necessary precautions in 
handling a substance of unknown 
toxicity. Laboratory clothing* latex 
gloves, safety glasses, and a particle 
mask approved for toxic dusts must be 
worn. 

All aspects of this study will conform 
to the 0. S. Environmental Protection 
Agency's Guidelines for Testing 
Pesticides and Toxic Substances1 and 
the U. S. Environmental Protection 
Agency's Good Laboratory Practice 
Standards.'3 

The conduct of this study and the final 
report will be audited by the Quality 
Assurance Unit in accordance with 
Standard Operating Procedures at 
Hazleton Laboratories America, Inc. 
(HLA). 

-225- 
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6. Experimental Design 

A.  Animals 

(1) Species 

(2) Strain/Source 

(3) Age at initiation 

(4) Weight at Initiation 

(5) Number/Sex 

(6) Identification 

(7)    Husbandry 

(a)    Housing 

^ =S 

(b) Pood 

(c) Water 

(d) Contaminants 

(e) Environment of 
animal room 

o Temperature 

six auiraals, 

Rabbit 

New Zealand White/Hazleton Research 
Products, Inc. 

Adult 

2.0 to 3.5 kg 

■VHtJSZ 
■Nine/either sex (Group 1 
Group Jf-  three animals) 

Each animal will be assigned a 
permanent identification number and 
will be identified with a metal ear 
tag. All data collected from an animal 
will be recorded and filed under its 
identification number. 

Animal husbandry and housing at HLA 
comply with standards outlined in the 
"Guide for the Care and Use of 
Laboratory Animals."4 Care will be 
taken to ensure that the animals are 
not disturbed for reasons other than 
data collection and routine maintenance. 

The animals will be housed individually 
in screen-bottom stainless steel cages 
(heavy gauge) held on racks, with 
absorbent pan liners in the urine- and 
feces-collecting pans. Pan liners will 
be changed at least three times each 
week 

A mes-..-.. j.d  amount of Purina High Fiber 
Rabbit Chow* will be provided. 

Water will be provided £d libitum. 

No contaminants are expected to be 
present in Che feed or water which 
would interfere with and affect the 
results of the study. 

21*C +2° 
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# 

o    Relative 
humidity 

o    Air chenge 

o Light cycl< 

(f) Acclimation 

(8) Selection of 
test animals 

ft 

(9) Justification 

B. Procedures 

(1) Administration of 
Test Material 

<® 

501 +20Z 

At least 10 changes an hour of filtered 
100Z outside air 

12 hours light/12 hours dark 

At least 7 days 

The animals will be selected based on 
health and body weight. An adequate 
number of extra animals will be 
purchased so that no animal in 
obviously poor health is placed on 
test. The rabbits' eyes will be 
examined using fluorescein dye 
procedures within 24 hours prior to 
teat material administration. Only 
animals with no sign of corneal injury 
or eye abnormalities will be utilised. 

Historically, the New Zealand White 
albino rabbit is the animal of choice 
based upon its large orbit and 
nonpigmented iris. 

Each rabbit will receive 0.1 si of 
liquid or 0.1 g (or the weight 
equivalent of 0.1 mL) of solid test 
material. If necessary, solid test 
materials will be finely ground into a 
dust or powder. The test material will 
be placed into the everted lower lid of 
the rabbit's eye. The upper and lower 
lids are then to be gently held 
together for 1 second before releasing 
to prevent loss of material.  If an 
aeroaol, the test eye will be held open 
and the test material administered in a 
single burst of about 1 second from a 
distance of 10 cm directly in front of 
the eye. The eyes uf Hie Oiuup 1    vxtsrr^cov^ 
rabbit a will remain uuflusUeu fu"r     xtt^svoO'i 
M hours following iuscillaeien of Hid.  s^> VWUo 

trial.—Aflei 2» Huufl, ■ 
■jmrtmStf may ml irft'1 'r l  ■:<■■< 
asjmjMmjgjaJBBM  The eyes of the Group ~S»\ 
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(2) Reason for Route 
of Administration 

c. Observation of Animals 

(l) Reading of Ocular 
Irritation 

(2) Body Weights 

(3) Clinical Observations 

D. Pathology 

4 

animals will be flushed with lukewarm 
tap water for l minute starting 
30 seconds after test material 
instillation. One eye of each animal 
will be treated with the test material 
and the other eye will serve as tbe 
untreated control. 

Historically, the route of cho~ce 
baaed on the method of Draize. 

Ocular irritation observations and body 
weights will be recorded in a study 
notebook.. 

The treated eyes of all animals will be 
examined for-ocular irritation at l, 
24, 48, and 72 hours after treatment. 
If no irritation or injury is present 
at 72 hours, the study will be 
terminated. If irritation is present 
at 72 hours, additional observations 
will be made at 96 hours and at 7, 14, 
and 21 days. If at. any of these time 
points there ie no irritation within a 
group. that group will be terminated'. 
If injury is still present at 21 days, 
the Sponsor will be contacted to 
determine whether the study should 
continue or be terminated. After 
recording the 24-hour observations, 
sodium fluorescein may be used to aid 
in revealing possible corneal injury. 
Irritation will be graded and scored 
using the Draiz~ technique 
(Attachment 1). All eye 
abnormalities will be recorded. All 
animals that have a damaged eye 
producing undue stress or discomfort 
will be sacrificed for humane reasons 
after consulting with the Sponsor. 

Body weights will be recorded prior to 
test material administration and at 
weekly intervals throughout the study. 

Any abnormal clinical signs will be 
recorded in the study folder. 

All animals, whether dying on test or 
sacrificed at study termination, will 
be discarded. 

-22B-
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7. Report 

At termination of the study, a report which includes the following 
information will be prepared and submitted: 

A description of the test material 
A description of the test system 
Dates of study initiation and termination 
A summary tsble shewing the irritation data at each observation period 
Any special observ,.tions that were recorded 

8. Maintenance of Raw Data and Records 

Original data or copies thereof will be available at HLA to facilitate 
auditing the study during its progress and prior to acceptance of the 
'final report. When the final report is completed, all original paper 
data, as well as the final report, will he retained in the archives of 
RLA, Madison, Wisconsin. 

REFERENCES 

1. Environmental Protection Agency, Proposed Guidelines for Pesticide 
Registration, Federal Register, Vol. 43, No. 173, Section 163.81-2, 
PP• 3 7, 356-37, 357 .{August 22, 197S). 

2. 40 CFR 160. 

3. 40 CPR 792. 
'b~ ~S·1...~ '"\~'S' 

4. -DHI5W Publications No. (NIH) ~ (T97"81. 

5. Draize, J. H., Appraisal of the Safety of Chemicals in Foods, Drugs, and 
Cosmetics - Dermal Toxicity, Association of Food and Drug Officials of the 
U.S., PP• 46-59 {1975). 

APPLICABLE HLA STANDARD OPERATING PROCEDURES 

OP-TOX 3 Primary Eye Irritation Study (OECD/1982 EPA Guidelines) 

OP-TOX 55 Quality Assurance Inspections of the Acute Toxicology Department 

OP-GENB 36 Animal Arrival, Observations, and Release from Acclimation 

OP-GENB 24 Unique Identification of Laboratory Animals and Their Cages and 
Identification Numbers for Medical Department Test Subjects 

OP-TARC 23C Monitoring, Recording, and Reporting of Animal Room Environmental 
Conditions 

OP-GEN 33 Archiving of Data 
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PROTOCOL APPROVAL 

P. D. Griff i*nV*M> 
Sponsor's Representative 
The 3M Conpsny 

(1303S/e») 

//■r- r^ 
Dace 

Steven M. Glass U 0«ce 
Study Director 
Group Leader, Acute Toxicology 
Hsslston Laboratories America,   Inc. 
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1.0301515 

(i) 

U) 

PROTOCOL - ATTACHMENT 1 

af 4mM.tr (am ■»«» 4mam takaa tar r»«4ta«J 
*T 

•r ctfTliM araa, MUUI af Irla alaarlr natala - 
UaUr tt—lWl tn—liiaaaI vw, caulla «T iru 
aU«*Ur WMITH I 

•* a* aatilli af tfta ttalaLa* ataa of pspll 

. irta lattaiala 

(1) 
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# 

PURPOSE: 

MODIFIED DRAI2E SKIN SENSITIZATION STUDY 

STUDY -HIM86-3M-D-1 

Te avaleat e far irrltatiee Mi seesitizetiea 1 ■ ■ 
iaselt patch test •■ aaana sabjects, tht tost aw it rials 
listed belev. 
Tk* MiM i* ii*i *f Draize. 

TEST MATERIALS: Tot «H ceatral articles, ts ietficatea', are ftfraisbee' 
if the saeeser   Thef are iceatifieev 

T-3896 

The speeser ssseaKs resseasibilitf far aaf 
avalaatiaaa far paritf, straealb, aa4 stabilitf 

STORAGE CONDITIONS:       Ream Teaiaeratara (60- 72* F) 

n 

t? 
PREPARATION 
FOR DOSING: 

SP0NS02: 

ia 

3M. St. Paul, MN 55144 

TESTING FACILITY: 

PROPOSED 
STARTING DATE: 

COMPLETION DATE: 

SUBJECTS: 

STUDY MONITOR: 

METHODS: 

Hevara-I.Maiaaca, M.D. 
Saa Fraacisce, CA 94143 

4-20-06 

6-13-06 

Apprex. 220 eielt sabjects (avar 10 fears af ape) 
vbe, priar ta caaiajaacaajaat af the stadf, ware 
exaariaee' aa4 eeeaee' ta be free af aaf active akia 
patbalaff. Meelctl blsterles aaal ceeseet ftra» are 
abteiaH freai all sabjacta. 

Dr. Freak Griffith 

Tbe 3to*f is eerfarnwe bf aaaifieatiaa af tbe 
pracealare set fertb bf Draize.* Tbe teat patches wt 
■eisteaea' vitb appraxiaMtalf 0.2 fa af tbe test 
material art aaefeatelf secareel ta tbe ski a bf aeaes af 
acclasive baee'eee (Bleaeerai tape). Tbe peal is Webril. 
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MODIFIED DRAIZE SKIN SENSITIZATION STUDY 
continued  . .p.2 

Pitches of the test materials are applied to the upper 
arms ar backs of all panelists. The samples ore 
applied ta toe patches shortly before application to the 
panelists' skin 

The study is performed in approximately o six-week 
period for each subject    During the first thro* vooks. 
or the induction period, patches ore applied thrice 
weekly for 48-72 hours   The paoelists ore instructed 
to leave the patches on and keep then dry foil ovine. 
each application 

All applications of samples ore node to the same site 
(unless severe rooctions moke this inadvisable.  In 
these cases, applications would he made to n 
previously unpotched adjacent site.  If stroof 
rooctions reoccur on those fresh sites, the sample 
vill be omitted until challenge application. 

Should an unusually high percentage af panelists 
exhibit high degrees of Irritation to ony of the test 
motoriolo during the induction period, the study 
monitor vill be notified as soon as possible. 
Recommendations, if any, vill be mode at that time.) 

Approximately tva veeks after the sensltlzntlen 
phase, the challenge or elicitotien applications are 
mode. The patch is applied to a previously unpotched 
site. The challenge patches are removed 72 hours 
following applications   Rooctions to the challenge 
applications are*; scored at 96 hoars following 
applicatians. 

The scoring scale employed for ell evaluations Is es 
follows: 

1 ■ minimal glazing, such as In the "peau d'orange* 

0 ■ negative 

+ ■ equivocal reaction 

f ■ erythema 

2 ■ erythema and induration 

3 - erythema, induration and vesicles 

4 ■ erythema, induration and bollae 
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• 
MODIFIED DRAIZE SKIM SENSITIZATION STUDY 
ceattaood   . . p 3 

REPORT: 

NOTE: 

The report vill include incidence and severity ef 
seesitizstien. 

This study is run according ta the anticipated 
principal* of GCP    If after the study is uadervay it 
becomes necessary to make changes in the approved 
protocol, the revisions and reasons for change vill be 
docaiueated. 

DATA RETENTION: 

• 

REFERENCE: 

RESULTS: 

COMMENT: 

J&& /C-/L-7L, 
Dote of Sponsar 
Approval 

The rev dote end the oriyinol of the final report vill 
he on file ot the laboratory far not less then tvo 
years   Unosed test articles vill he returned to 
sponsor unless other vise requested 

•Marzulli, F. and Mai bach. H.   CONTACT ALLERGY: 
PREDICTIVE TESTING IN HUMANS. 
Advances In Modern Toxicology 4:353-372,1977. 

These are attached. 

There vos evidence of cumoTutive irritoncy. One subject 
bod an eguivocel retest (*69), althaegh this Morpholo- 
gically oppeored to be irritant, be bod o provocative use 
test perforated. This consists of tvo applications per dag 
to the cubltnl fossa - far seven days. This vos negative 

Thus there vns no evidence of inductian of allergic 
contact dermatitis 

I ^J /vwyV 
Studg Director 

October 7. 1986 
DATE 
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STUDY:HIM 86-3M-D-1 

DATE:4/28/86-6/13/86 

DRAIZE TEST 

SITE DESCRIPTION 

3  T-3S96 

LABORATORY TEST SHEET - CODE 

H - HEALING 
T - TAPE REACTION 
M - MISSED MEDICATION 
3 - TAPE MOVED 
G - GLAZE 
D - DISCONTINUED 

RACIAL CODE 

A = ASIAN 
B = BLACK 
C = CAUCASIAN 
O = OTHER 

DK.    MAIfcACH UCSF 

- 
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# 

SUMMARY   OF   RESPONSE   TO   SITE#3      DESCR:3      T-3896 
1ST 2ND 

INDUCTION ELICITATION     RETEST        RETEST 

!       1 2        3        4        5        6        7.       8        9!72HR!96HR!24HR!48HR!24HR!48HR! 

01210 178 164   144   127   121    111   102   102'176 

+ !      4 33     43     63     80     85     95   104   104!   31 

1!0 0        0        0        0        1         1         1         1!0 

2!      00000000        0!0 

3!      0 0        0        0        0        0        0        0        0!      0 

4!0 0        0        0        0        0        0        0        0!0 

5 0 1 1 1 

2 2 1 1 I 

0 0 i 0 1 

0 0 1 0 1 

0 0 1 0 1 

0 0 1 0 1 

^TL ! 2 14 211 207 207 207 207 207 207 2071207 !207 ! 

(NOTE: SUBJECT SCORES OF G = 0 AND D = 2) 

2 !  2 ! 

NUMBER OF SUBJECTS STARTING STUDY: 220 y^f X
f 

NUMBER OF SUBJECT NOT COMPLETING ALL PHASES: 13 

SUMMARY/INTERPRETATION: 

1 \JMfaJUAs, 
H.I. MAIBACH, M.D. 
STUDY DIRECTOR 

■236- 
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PURPOSE: 

MODIFIED DRAIZE SKIN SENSITIZATION STUDY 

STUDY *HIM86-3M-D-1 
3M 

To evaluate far irritetiea and sensitizatien in a repeat 
insult aatch test en human subjects, the test materials 
listed helev. 
The ■011184 is that af Draize. 

TEST MATERIALS Test and central articles, as indicated, are furnished 
ha the sponsor    Thau we identified; 

T-3755 

The sponsor assumes responsibility far any necessary 
evaluations far purity, streoytb, and stability. 

STORAGE CONDITIONS:        Ream Temperature ( 60- 72* F) 

PREPARATION 
FOR DOSING: 

SPONSOR: 

TESTING FACILITY: 

PROPOSED 
STARTING DATE: 

COMPLETION DATE: 

SUBJECTS: 

as is 

3M, St. Paul, MN 55144 

Heverdl. Mai bach, M.D. 
San Francises, CA 94143 

4-28-06 

6-13-86 

STUDY MONITOR: 

METHODS: 

Apprex. 220 adult subjects (over 18 years sf ate) 
vha, priar ta cemmencemeat ef the study, were 
examined and deemed ta he free af any active skin 
patholoyy. Medical histaries and consent farms are 
obtained from all subjects. 

Dr. Frank Griffith 

The study Is performed by modification of the 
procedure set forth by Draize.* The test patches are 
moistened vith approximately 0.2 ym of the test 
material and adequately secured ta the skin by means ef 
acclnaive bandaye (Blenderm tape). The pad is Webril. 
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MODIFIED DRAIZE SKIN SENSITIZATION STUDY 
continued . p.Z 

ti 

Patches of the test materials ere applies* ta the upper 
arns er backs of all panelists. The samples are 
applied to the patches shortly before application ta the 
panelists' ski a. 

The study is performed in approximate!v. a six-veek 
period far each subject   Daring the first three weeks, 
er the induction period, patches are applied thrice 
weekly for 48-72 hoars. The paaalists are instructed 
to leave the patches on aad keep them dry fol laving 
each application. 

All applications af samples are made ta the same site 
(aaleas severe reactions make this inadvisable. In 
these cases, applications vould be made to a 
previously; uapatched adjacent site. If street 
reactions reoccur on these fresh sites, the sample 
vill be emitted until challemje application. 

Should an unusually hifh percentage of panelists 
exhibit blah deyrees af Iriitatiaa ta aay af the test 
mate rials duriay the induction period, the study 
monitor vill be notified as seen as passible. 
Recammendatians, if any, vill be made at that time.) 

Approximately tva veeks after the sensitizatton 
phase, the challemje or elicitntinn applications ere 
made. The patch is applied to a previously uapatched 
site. The challemje patches are removed 72 hears 
felloviny applications. Reactions to the challemje 
applications are scored at 96 hears felloviny 
applications. 

The scaring scale employed for all evalnations is as 
fellevs: 

I = minimal glazing, such as ia the "peau d'oroaye' 

0 = negative 

♦ = eyaivacal reaction 

1 = erythema 

2 = erythema oad iaduratian 

_^_                                   3 = erythema, indaratian and vesicles 

4 ■ erythema, indaratian and bailee 
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MODIFIED DRAIZE SKIN SENSITIZATION STUDY 
ceatiaeed... a.3 

REPORT: 

NOTE: 

DATA RETENTION 

REFERENCE: 

RESULTS: 

COMMENT: 

•3 

The reeert vill rnclede iecideece art severity tf 
seesitizatiea. 

This stady is mo eccordiey ta tie aaticiaated 
ariaciaals •* GCP   'f «fter th* »*■*! *• eadervey it 
heceaws necessary ta «eke cIsaacs «■ the eaareved 
aretecel, the revisieas aed reasees fer chaaye vill he 
••cemented 

The rev deta end the erifiMl ef the fieel reeert vill 
he e* file at the laberatery fer set less thee tvo 
tears. Uaesed test articles vill he rctsraed ta 
seeaser aaless ether vise reyeested. 

•Merzalli, F. aed Maieech, H.   CONTACT ALLERGY: 
PREDICTIVE TESTING IN HUMANS. 
Advaaccs fa Modern Texiceleyy 4:353-372,1977. 

These are attached. 

There vas evidence af caaialative irriteecy. Oae sahject 
had aa eeeivecal retast (*69), altheayh this awrphele- 
ficelli appeared te he irritant, he had a pravacativc ase 
test perforated   This ceasists af tva aaalicatiaaa per day 
ta the cahital fassa - far savaa days. This vas aayativa. 

Thas there vas aa evideece ef iadactiaa af allaryic 
caatact daraMtitis. 

1M < ->L - L 
Data af Spooser 
Approval 

"t  I \-J AW~A 
Stady Dircctar 

Jkteher 7, 1986 
DATE 

3$ 
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STUDY:HIM 86-3M-D-1 

DATE:4/28/86-6/13/86 

DRAIZE TEST 

SITE DESCRIPTION 

1  T-3755 

LABORATORY TEST SHEET - CODE 

H - HEALING 
T - TAPE REACTION 
M - MISSED MEDICATION 
9 - TAPE MOVED 
G - BLAZE 
D - DISCONTINUED 

RACIAL CODE 

A ■ ASIAN 
B = BLACK 
C = CAUCASIAN 
D ■ OTHER 

DR. MAI BACH UCSF 

.*«.«"» 
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SUMMARY OF RESPONSE TO SITE#1  DESCR:1  T-3755 
1 ST      2ND 

INDUCTION EL ICITATION  RETE3T   RETEST 

^ 

1 3 4 5 6 7 8 9! 72HR 96HR 24HR 48HR 24HR 48HR! 

0 207 162 147 126 97 93 86 83 82 175 ' 204 1 2 

+ 7 47 55 70 91 90 93 94 95! 29 1  1 1 1 

1 0 wm a 11 IE) 21 25 25 25' 3 1  1 1 !  0 ! 

*"> o 0 o 0 1 ^> 3 5 5! 0 '  1 0 0 

3 0 0 0 0 o 0 0 0 0 0 0 0 0 

4 0 o o 0 0 0 0 0 0! 0 1  0 o o 

TL 214 211 207 207 207 207 207 207 207 207 ! 207 3 3 i 

(NOTE: SUBJECT SCORES OF 6 = 0 AND D = 2) 

NUMBER OF SUBJECTS STARTING STUDY: 220 

NUMBER OF SUBJECT NOT COMPLETING ALL PHASES: 13 

SUMMARY/INTERPRETATION: 

 l\4 flWA, 
H.I. MAIBACH, M.D. 
STUDY DIRECTOR 
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TABLE V 

REPELLENT COMPATIBILITY WITH CHEMICAL PROTECTIVE SUIT 

© 

71'C (160'F) ROOM TEMPERATURE 

PART 

PHASE II 
SUBMISSION 
SAIURAIEU 

7CV 

DEET/ALCOHOL 
SATURAIED 

PHASE II 
SUBMISSION 
SATURATED 

75% 
DEET/ALCOHOL 
SArURAFED 

Rubber 
Inner 
Pocket 

Dried 
Formulation 
Residue 

Very Slight 
Stain 

Very Slight 
Stain 

Mery  Slight 
Stain 

Carbon 
Black 
Lining 

Dried 
Formulation 
Residue 

No Effect Slight Stain Slight Stain 
Swelled 
Back Side 

Outer 
Shell 

Dried 
Formulation 
Residue 

Very Slight 
Stain 

Slight Stain No Effect 
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Color: 
Material: 
Size: 
Neck Finish: 
Orifice: 
Decorating: 
Internal Laquer: 
External Coat: 
Cap: 

:r-w ...... Wd w ;;ow w _] •u we ... 01 wu • J H'U jlf""OJ • ..., ""J H\f • tJ ._\Oi "",._Jt ~{Jt<ii~hli. ;z:f. ,.., .. f!..'\}iJ ,·tJ", P .. t.''WI •J C" .. . r .. i., \.... " . .! • ... 

APPENDIX F - PACKAGE SPECIFICATIONS 

HOPE TUBE 

Olive Drab 
High Density Polyethylene 
1-1/2" x 3-1/2" Tube 
22/400 
0.500 
Plain 
None 
#1004 Barrier Coat 
Olive Drab Polytop Dispenser Cap, 
Polyethylene, 22/400 
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APPENDIX G 
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Front Label 

YYYY-YY-YYY-YYYY 
INSECT  REPELLENT  LOTION (CKEAM) 

TYPE (XXX) 
Federul Specification  XXXXXXX 
Contents:  2 Fluid Ounces 

Repels biting flies, chiggers,  deer flies, 
mosquitoes,  fleas and stable flies. Also repels 
terrestrial leeches in tropical areas where pest 
occurs. 

Provides 95* or greater protection against 
mosquitoes for 12 or more hours under normal use 
conditions. 

ACTIVE  INGREDIENTS:   N,N-Diethyl-m-toluamide  31.58% 
Other isomers I. SGI     inert ingredients  66.75%. 

POR EXTERNAL  USE ONLY 
Keep out of reach of children. 

Caution - Avoid contact with eyes and lips.  In case 
of eye contact,   flush  with  plenty of water.  Do not 
apply to excessively sunburned or damaged skin. 

Contract  No.   DAMD17-85-C-5017 
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Back Label 

DIRECTIONS FOR USB 
It is a violation of Federal law to use this 
product in n manner inconsistent with it.s livbeling. 
Squeeze into one hand a 2.5 ml strip of repellent, 

equal in length and width to the diagram on 
the side of the tube.  Rub hands together und apply 
thoroughly in a thin layer to both forearms.  Use 
additional lotion for upper arms.  Repeat for other 
exposed areas. To apply to face squeeze lotion into 
palm of hand and spread on face and neck. Avoid 
Contact With Eyes and  Lips. To apply to clothing, 
dispense the lotion into one hand,  rub the hands 
together and brush lightly on socks,  around 
collars,   waist,  sleeve and  trouser cuffs and where 
clothing fits snugly such as over the shoulders, 
elbows, knees and buttocks.  Repeat as necessary. 
Wipe hands after application. 

May  Damage certain synthetic fabrics,  plastics, 
painted or varnished surfaces.  Avoid smearing on 
plastic eyeglass frames,  goggles,   watch crystals, 
etc.  WILL NOT DAMAGE nylon,  cotton or wool fabrics. 

Disposal:   Do not reuse empty container. Wrap 
container and put in trash. 

Personal Care Products/3M 
3M Center 
St. Paul,  Minnesota    55144-1000 

EPA Reg.  No.  XXX 
EPA Est.  No.   XXXXX 
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